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[PRE F 


(HE Plan of the following Wok ee... 


Friends; it is now enlarged by in- 


" creaking. the Number of Examples, and 


DG the Rules and Directions more copious ; | 


but whether it will prove as generally ſucceſsful, 


1 conveying the Knowledge of this moſt uſeful 
Science, as it was beneficial to my F ciends, Ex- . 


1 es mult declare. 


It might be cenſured as Vanity, ſhould I PRES . 
Parallel between this Work, in Regard to its Uſe- 


1 - fulneſs for Beginners, and what ſeveral learned 
Gentlemen have publiſhed on this Subject: But 
1 when it was determined it ſhould appear in Pub- 


lick, I principally ſtudied to make it as uſeful as 


drawn up for the Uſe of a few private oo 


poſſible to the Publick Schools, and at the ſame e 
1 Time to provide that Perſons, by their own Ap- 8 
BY - might, without further Help, acquire a 


Conſiderable ue in me Fements of At: 
gebra. 


| There 5 


e nee 
I There are two Things abſolutely neceſſary, to 


make the Acquiſition of any Science as eaſy as its < 


Nature will admit. Firſt, the Diſpoſition of the 


Work, fo that the Rules be clear and diſtint; 
and then the Illuſtration of theſe Rules by a hf. 


ficient Number of proper and pertinent Examples. 


i And tho' the excellent Elements of the judicious . 


Eucllb are of a different Nature, yet in this 1 


have induſtriouſly ſtudied to imitate him, that 1 


propoſe no new Rule or Article in this Science of 


— Jnveſtigation, till it become neceſſary to carry the 5 
L Learner to a further Degree of Knowledge. 
Science may be compared to a highly finiſnedd 
a Pile of Building, all the Parts of which being diſ- 


pied in the moſt exact Symmetry, they muſt affect 
our Perception, and gratify our internal Senſation 
with a more exquiſite Pleaſure, than if viewed in a 


E ſeparate State: For in ſuch a State, to all but the _ N 


Ls“earned, they would appear broken and incon= | 
nected Materials of a mighty Structure, which =. 
Mind, wanting Power to conceive, could enjoy no | 


Satisfaction in the Contemplation of ſuch a Train 
0 imperfect and confuſed Ideas. But, when thus 


exhibited in their true Proportion, it will be eaſy, 


eceeruen for the youngeſt Scholar, to gain a perfect 
| Notion of each, and, as he advances, a gradual 


Comprehenſion of the Beauty reſulting from their : 
Connection, and how they mutually alſiſt and 


ornament each other. 1 
In teaching the abſtract Seances Examples hs — 4 


a ſtrong as well as natural Tendency to illuſtrate the 
Precepts concerning our abſtract Reaſonings, eſpe- 
ci Illy in this Science of Iunveſtigation: In the Syn- 


thetic Method, or Method * Demonſtration, one | 


Example 5 


m PREFACE «il 

Example or Propoſition is ſufficient, for a Number 
of the fame Propoſitions is only a Repetition of the 
fame fucceſſive Train of Ideas; whereas, in the 
Analytic Method, or Method by Þrveſtigation, the 


fame Conclufion is gained, tho there may be a great 


Variety in the Connection of the Reaſoning, by the 
different Diſpoſition of the Ideas, notwithſtanding 


--1 they are directed by the ſame general Rule. 


And as the principal Dithculty in this Science, 
is acquiring the Knowledge of folving of Que- 
: 3 I have given a great Variety of theſe 


in reſpe& to Numbers and Geometry, and their 
Solutions J choſe to give in the moſt particular, 
diſtinct, and plain Manner; and for which the 
Reader will find full and explicit Directions. As 


it is prepoſterous and abſurd, to expect a Perſon 


5 to be a Critic in any Language as ſoon as he has 
” paſſed thro his Grammar; ſo, I cannot help think- 


ing it wrong to expect a Learner ſhould fee the 


| Reaſon of particular elegant Methods of Solution, 
before he has practiſed a general and univerſal 


- Method ; but after the general Rules are become 95 


ceeaſy and familiar, the Learner may then apply him- 5 
ſelt to the particular Methods. And I know of no 

Work that has illuſtrated and exemplified the ge- 

neral and univerſal Rules in fo copious a Manner, 


as will be found in the following Sheets. 1 555 
In the Arithmetical Operations, the Decimal 


5 Fractions are continued to two Places only, theſe 


being ſufficient to ſhew the Reader, that if the 

| Queſtion admits not of an exact Anſwer, he is yet 

near the Truth, and may proſecute the Anſwer d 
any required Degree of Exactneſs. I have avoided 
all tedious Numerical Calculations, 25 they have no 

. | 5 n 
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5 Tendency to increaſe the Learner's Knowledge i W 5 


Algebra. 
The Rules of Vulgar FraQtions in Algebra are 
omitted, being generally very perplexing to Learners, 
but as I have given ſufficient Directions how they 
are managed whenever they occur in the Solution 
of any Queſtion, the Reader will find no Difficulty 
in reducing an * with F ractional — 


oy 5 tities. = 


It is i my | Reader ſhould underſtand 


Vulgar and Decimal Fractions in common Arith- 


metick, and the Extraction of the Square Root, 


and then I know no Reaſon why a Perſon may not 
make himſelf a perfect Maſter of the following 


Work, excepting the Geometrical Queſtions, which 


be may omit, and proceed to thoſe which require 
nun o Skill in Geometry, for thro the whole, where 
Tg neceſſary, I have given the ſame Directions, — 
"Mn if 1 was ee e a Scholar. 1 = 
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| all Arts have their 88 rude 0 
| weak, and reach Perfection by Degrees, ſo 
that, which is the Subject of the following 
Sheets, has been cultivated by ſo many 


illuſtrious Men in our own, as well as in 


foreign Nations, that it cannot but appear a natural In- 
troduction to this Treatiſe, if we digeft the Hiſtory of its 


Riſe and Progreſs into a ſuccinct Diſcourſe ; the rather, 


| becauſe Books of this Sort are now become very numerous 
in ours, as well as in other Languages, and therefore, it 


is the more neceſſary to record the Names of ſuch as have 
: eminently improved fo uſeful a Branch of Knowledge. 


The Word Algebra is certainly derived from the Ara- 


be but there have been ſome Miſtakes as to its Mean. 
When it was firſt introduced in Europe, it was un- 


. to be the Invention of the famous Philoſopher 

Geber; and therefore Michael Stifelius calls it ſometimes 

Regula Algebre, and ſometimes Regula Gebri, whence it 
is plain he underſtood by it no more than the Rule of 


= Geber, or, as we uſually expreſs it, Geber's Rule. But, 


when we became better acquainted with Arabic Learning, 

this Derivation appeared ill founded: In that Language, 

this Art is called Al- gjabr Wal- motabala, which is lite- 
rally, the Art of Reſolution and Equation. Hence it 


"he plain, we had the Word Algebra from the Arabic 


Name of the Art, and not from the pretended Inventor. 

But it may not be amiſs to obſerve, that the Arabic Name 

: Contains a * or is rather an N Decla- 
hb nation 


=o 
1 

i 
* 
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ration of the Nature and End of this Science; or the 
Arabic Verb jdbara ſignifies to reſet, and is properly 


uſed in reſpect to Diſlocations, and the Verb habala, im- 


plies oppoſing, or comparing ; and how applicable this - 


is to what we call Algebra, the Reader, when he is 


thoroughly acquainted with this Book, will eaſily under- 


ſtand. As it became better known to the Europeans, it 


received different Names; the 1talians ſtiled it Ars magna, 
in their own Language P Arte Mag yore, oppoſing to it 
common Arithmetick, as the leſſer or minor Art. It was 


alſo called Regula Ceſe, the Rule of Co,, for an odd 


5 Reaſon: The 1talians make uſe of the Word Caſa, to 


e fignify what we call the Root, and from thence, this 
Kind of Learning being derived to us from them, the 


ET Root, the Square, "and the Cube, were called Co/fick Num- | 
bers, and this Science the Rule of C. I ſhould not 


| Algebra ought to be afcribed to the Oriental Philoſo- _ 1 


T have dwelt ſo long on ſo dry a Subject, but that it is ab- 
” ſolutely neceſſary for the underſtanding what follows. 


It is a Point ſtill diſputed, whether the Invention of 


pPhers, or to the Greeks ; but it is a Thing certain, that 
we received it from the Moors, who had it from the 
Arabians, who own themſelves indebted for it to the Per- 


Perſians refer the Invention to the Greeks, and particu- 


Fans and Indians; and yet, which is ſtrange enough, the 


larly to Ariſtotle. Yet, notwithſtanding this, it muſe be 
allowed that the Algebra taught ug by the Arabians dif- 


fers very much Ae that contained in the Works of © 


Diophanius, the eldeſt Greet Author on this Art, which 


is now extant, and which was diſcovered and publiſhed 


long after the Algebra taught by the Aabiass had been 
5 ſtudied and improved i in the Weſt. But all theſe Dif- 
fliculties, which have given ſome great Men ſo much 


Trouble, may be eafily ſurmounted, if we ſuppoſe that 
the Invention was originally taken from the Greeks, and 
new modelled by the HArabſans, in the ſame Manner as 


we know that common Arithmetick was; for this, which 


18 at leaſt extremely probable, makes the whole plain and 


clear, 
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clear, and leaves us at liberty to purſue the Progreſs of - 
this Art from the firſt printed Treatiſes about it. . 
TC.ucas Paciolus, a Franciſcan Friar, commonly known 
by the Name of Lucas de Burgo Sancti Sepulchri, publiſh- 
ed ar Venice, under the Title of, 4 Compleat Treatiſe of 
Alriibmetick and Geometry, Proportions and Equations, the 
firſt Book at preſent extant on this Subject. It was printed 
ſo early as 1494, and is a very correct Treatiſe. He aſ- 
cribes the Invention of Algebra to the Arabiaus, uſes 
their Method, and treats very clearly of Quadratic 
| Equations. After him, ſeveral Authors wrote on the 
ſame Subject in Lab, and in Germany ; but till the Art 
advanced little till the famous Jerom Cardan printed, at 
Nuremberg in 1543, in Folio, a Treatiſe wich this Title, 3 
Artis magnæ, five de Regulis Algebraicis Liber unus; and 
ſoon alter a ſmaller Piece, with the Title of Sermo de 
Plus & Minus, wherein were contained Rules for reſolv- 
ing Cubic Equations, which have ſince been called Car- 
| dais Rules, though they were not invented by him, but, 
as himſelf owns, by Scipio Ferreus of Bononia, and Tar- 
5 balca. Ihe next celebrated Writer was a French Monk, 
whoſe Name was Bzeron, better known to the Learned by 
his Latin Appellation of Buteo z he publiſhed in 1559 his 
_ Logiſtica, in which there was a Treatiſe of Algebra which 
guued him great Repuratjon : Yet his Excellency lay in 
à clear and copious Manner of writing, nor does it ap- 
Pear that he added any thing to what had been already 
diſcovered, except ſome Corrections as to T7, artalea' "FR 
Method of managing Cubic |. quations. 
Hlickerto nothing was known in Europe of the Greek 
Analy s, but in 1575 Ailander publiſned Diophamus, * 
at lcaſt a Part oi his W orks, which are ſtill remaining; 
and this quickly changed the Face of Things, for it pre- 
: ſentiy appeared that = was a nearer and more eaſy Me- 
thod, and withal opened a Path to much greater Diſco- 
verics, which was the Reaſon that ſucceeding Algebraiſts 
quitted the Terms made uſe of by Arabic \ 735. and 
15 tollowed his. The Time wh Dieppentys flouriſhed 
\ 2 e e | Mi * 
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is not thoroughly ſettled. Veſſuus thinks he lived in the 
ſecond Century, but others place him in the fourth. 


His Works were known to the Arabians, and tranſlated 


by them; nay, it is ſaid, that they have ſtill thoſe ſeven 


Books of his Arithmetick, which are loſt to us. The 


famous Arabian Hiſtorian Abid- Pharatjus, whoſe Works 
| _ were publiſhed by the learned Pocock, not only mentions 


him, but aſcribes to him the Invention ot Algebra; but 
in this he is to be underſtood, as writing according to 
1 the Lights he had; for tho? it be true, that Diophantus 
Alexandrinus is the oldeſt :\uthor we have which treats 
expreſsly of the Analytic Art, yet the Footſteps thereof 

are viſible in much older Writers. T beo, who is thought 
to have explained the five firſt Propoſitions of the thir- 
teenth Book of Euclid in the Analytic Way, gives the 
Honour of this Invention to Plato; and indeed, it ſeems 
very agreeable to his Genius, and Method of Reaſoning 


on Mathematical Subjects. By the Junction of both 1 


5 Lights, and a proper Connection of the Arabic Method 


ol Inveſti gation with the Greek Terms, which were ſhorter 
and eaſier, Algebra quickly became a much more uſeful, 
as well as conſiderable Science, than it was before. 


In our own Country, the firſt Writer upon Algebra ? 


that we know of was Dr. Robert Record, a Phyſician, {| 


who diſtinguiſhed himſelf in the Reign of Queen Mary, 


by his Skill in the Mathematicks. He firſt publiſhed a 


Treatiſe of Arithmetick, which continued the Standard 
in that Branch of Knowledge for many Years, and in 
1357 he ſent abroad a ſecond Part, under the Title of 
Cos Ingemi, or the Whetſtone of Wit, which is a Treatiſe 

of Algebra; the Word Cos alluding to Cofick Numbers, 


or the Rule of Cos, by which Name, as We have before 
ſhewn, this Art was known abroad. This Treatiſe is 


really a great Curioſity, conſidering the Time in which 
it was publiſhed, and together with his other Works, 


muſt give us a high Idea of this Man's Induſtry and Ap- 


plication, whoſe Memory notwithſtanding isalmoſt buried 
in Oblivion. But, notwithſtanding the early Tbeaton 
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ol this Piece, and that ſome Engliſb Gentlemen had in 
their Travels acquired ſome Knowledge of this Kind, as 
appears by a Spaniſb Treatiſe of Algebra, publiſhed by 
Pedro Nunnez in 1567, yet it continued to be fo little 
cultivated in England, that John Dee, in his Mathema- 
tical Preface prefixed to Sir Henry Billingſley's Tranflation 
of Euclid, printed at London in 1570, ſpeaks of it in 
very high lerms, and as a Myſtery ſcarce heard of by 
the tudious in the Mathematicks here. It is however 
plain, from ſome of his Annotations on Euclid, that he 
Vas tolerably verſed therein, and was even acquainted with 
the Manner of applying it to Geometry. In 1579 Leo- 
nard Digges, a great Mathematician 2. thoſe Times, 
printed a Treatiſe of Algebra in his Stratioticos; after ; 
which it came to be better known and more ſtudied, to 
which contributed not a little, the Improvements made . 
by the Author I am next to mention. . 
Francis Viete, better known by his Latin Name of oe 
Franciſcus Vieta, was a Native of Poitou, in France, and 
Maſter of Requeſts to Queen Margaret, firſt Wife to 
King Henry IV. His Affection tothe Mathematicks, and 
| eſpecially to this Part of it, was fo ſtrong, that he fre- 
_ quently paſſed three whole Days and Nights i in his Study 7s 
without eating, drinking, or ſleeping, except a Nod now 
and then upon his Elbow *. He, about the Year 1590, 
publiſned a Treatiſe of Algebra i in quite a new Method, 
and by a judicious Mixture of the Greek and Arabian 
Rules, "wad ſome Improvements of his own, introduced 
that Mode of Calculation which is ſtill in Uſe, under the 
Title of Speciow Arithmetick. Before his Time, only 
unknown Quantities were marked by Letters, but ſuch _ 
as were known were ſet down in Figures according to 
the uſual Notation: He made uſe of Letters for both, 
onluy with this Diſtinction, that the known Quantitics he : 
repreſented by Conſonants, and the unknown by Vowels, _ 
By this Contrivance he greatly extended the Science, and 
which was more, ſhewed its Capacity of being farther 
extended. F or, whereas former AN bad confined 


heir 5 
4 Tack. Hil. A, D. 1003. 
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their Inveſtigations to the particular Queſtions propoſed 
to them, he by this Means produced Theorems capable 
of reſolving all Demands of a like Nature, inſtead of 


particular Solutions. The learned Dr. Wallis has ac- 


counted very clearly for the new Title which Vieta gave 
to his Algebra. The Romans had a Method of ſtating 
Law Queſtions under general Names, ſuch as Titius and 

Sempronius, Cains and Mevius, whence we derive our 


Way of uſing A, B, C, D, on ſuch Occaſions, which 


| Method of ſeating the Civilians ſtile Species, in Oppo- 


| ſition to the ſtating of real Caſes by true Names. Vieta 
having made a Change of the ſame Nature in Algebra, 
and being, as we obſerved before, a Lawyer by Profeſſion, 


he borrowed from that Science this Title of his new In- _ 


vention, which was received with univerſal Applauſe. 
Me have likewiſe many of his Works, under the Name 
of Apollonius Gallus, which he aſſumed on Account of 


his firſt attempting to reftore the Works of Apellonins _ 


Pergæus. His Genius was ſo extenſive, and his Pene- 
tration fo great, that it enabled him to apply his Mathe- 
matical Knowledge to moſt Subjects; of which we have 


os particular Inſtance, . in his decyphering the Letters 
which paſſed between the Court oi Spain, and the Fac- 


tion of the League in France, notwithilanding above 
five hundred different Characters were made uſe af in 
them. About the fame Time flouriſhed Raphaci Bom- 


Belli, an Italian, who. publiſped at Ficreice a Treatiſe of 
1 85 Algebra, wherein he firſt ugh how to reduce a biqua- 


dratic Equation to two Quad ratics, by the Hep of a 


. Cubic. 


Our own 8 Mr. William Oughtred, was the 


next great Improver of Algebra. Building, however, on 


what /ieta had already performed. He introduced ſuch a 
Conciſeneſs, and withal fo plain and perſpicuous a Me- 


thod of inveſtigating Geometrical Problems, as acquired 
him immortal Reputation: His Clævis Mathemalice, or 


Key of the Mathematicks, was firit publiſhed in 1631, and is 
perhaps the cloſeſt and moſt compendious Syſtem hithertq 
i | |  Exrant, 
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extant. In this Work he contented himſelf with the Solu- 
tion of quadratic Equations, reſerving thoſe of higher 


Powers for another Work, which was his Exegeſis 8 
roſa, which in later Editions ĩs joined to his Clavis. In 


both Pieces there were abundance of Additions and Im- 


provements, and the Doctrine of Proportions more fully 
and clearly ſtated than hitherto it had been; but the 
greateſt Excellency in Mr. Ougbtred's Book, was his Ap- 
pPlpication of the Analytic Method to Geometry, Which 
be did in a Variety of Caſes, and enabled his Diſciples to 
procced ſtill farther than himſelf had done. By Profeſſion 
he was a Clergyman, and Rector of Albury in Surry, 


where he gave himſelf up entirely to his Studies, and to 
the Converſation of a very few Friends; he lived to the 
Age of Fourſcore and Seven, and died then of Joy, on 


May 1, 1660, at hearing the Houſe of Commons had 
voted the King's Return. Some have cenſured his 
Clavis as too ſhort and obſcure, and ſo indeed it might 
prove for ſuch as were altogether unacquainted with theſe - 
Studies, for whoſe Uſe it is plain enough he never de- 
ſigned it; but where Perſons are acquainted with the 
Elements of Geometry and Algebra, and have that Saga- 
city and Attention which is neceſſary to make any con- 
ſiderable Progreſs in this Sort of Learning, Mr. Oughtred's 

Key will be ſtill found a very uſeful Book, and its 8 
. the molt perfect in its Kid that has ever been uſed. 
Contemporary with him was Mr. Thomas Harriot, an 


pes, excellent Mathematician, and who made ſtill greater Im- 


provements in this Science. He is placed after Oughtred, 
tho? he died long before him, becauſe his Book was not 
_ publiſhed till ſome Time after the firſt Edition of Oughtred's 


Clavis. It was then printed in a thin Folio by the Care 


of Mr. Walter Warner, under the Title of Artis Analytic 

Praxis ad Aiquationes Algebraicas novd, expeditd, & ge- 

nerali Methodo, reſolvendas, Trattatus poſthumus, c. i. e. 
A Treatiſe of the Analytic Art, containing a new, ex- 
peditious, and general Method of reſolving Equations, 
i poſthumous Tract, by the late learned Mr. T. bomas Tlar- 


> Fi. 
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riot. The Publiſher, Mr. Warner, prefixed a Preface of 
his own, containing a very judicious, tho? very conciſe, 

Repreſentation of the ſeveral Parts of Algebra, their 


Nature and Dependance on each other, the Extent. and 
Uſefulneſs of this Art, and the Progreſs thereof to that 


Time. In Mr. Harriot's Book, Algebra takes a new E 
Form, and from him alone it met with more Improve- 


ment than from all who had ſtudied, or at leaſt all who 


. had written upon it, before him. He was indeed one 
1 - of the greateſt Men this Nation ever produced, and 


great Pity it was, that this Work of his did not appear 


| in his Life-time, or that his other Pieces, which were of 
infinite Value, ſhould be buried in Oblivion. The true 


Cauſe of the former ſeems to have been his Courſe of 
Life; he was a Dependaat on the Earl of Northumberland 


and Sie Walter Raleigh, and afterwards upon Sir Thomas 
Ahleſbury, to whom, it I am rightly informed, he left 


many of his Writings, and, as I hinted, the Reaſon of 
haiis not publiſhing them in his Life-time, ſeems to have 
been his Deference for his Benefactors. Happy had it 
been, if the reſt of the Mathematical Works he left had 
been ſent abroad (as in his Preface he ſeemed to promiſe 
Lp they ſhould) IF the incclligent Editor of this excellent 


Work... - 
.--3s divided i into two Parts; and the Author begins his 
i eee. by removing every thing that was uſe- 


leſs, ſuperfluous, or inelegant in former Methods; thus 


inſtead of Capitals, he introduced ſmall Letters; inſtead 
of the Terms, Squares, Cubes, Surſolids, Cc. and their 
Contractions, he brought in the Powers themſelves, 


Vhich made the Operations much more eaſy, natural, and 
perſpicuous than they were before. Having thus efta- | 
bdliſhed a plain and accurate Notation, he proceeds ro a 


Mä-ultitude of new Diſcoveries, of which, to the Number 


5 of twenty-three, the Reader may find a full, diſtinct, and 


very judicious Account, in the celebrated | reatiſe of Dr. 


5 Wallis. From this admirable Piece of Mr. Harrict's, 


--- Dos Cartes took all the 5 Imgoovemants he pretended to 
| make, | 
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make, as the Doctor juſtly obſerves, and of which I ſhall | 
furniſh the Reader with ſome conciſe, and I think con- 


cluſive, Proofs. Firft, It appears from all the Accounts 


we have of the Life of Des Cartes, that he was here in 


England when Harriot's Book was publiſhed, which be- 


Ing written in Latin, in a Branch of Learning about 
which that great Man was then very ſedulous, it is caly 

to conceive that he was one of its moſt early Peruſers; 
Secondly, It is certain that he did not publiſh any thing on 

this Subject before that Year; T, hirdly, His Treatiſe of 
Geometry, wherein theſe new Improvements firſt ap- 
| peared, was printed in French in 1637 without his Name, 
which in all Probability was to try what Opinion the 
World would have of them, and whether any of the 


T French Mathematicians could diſcern. whence they were 


taken; Fourthly, Though he ſuffered the two firſt Parts = 


of his Book to be publiſhed i in Latin, with his Name, in 


1644; yet the third Part, relating to Geometry, did not 


appear till 1649, when it was publiſhed by Francis Van 
| Schooten. Theſe are probable Reaſons only, but then, 
Fiſibhy, He follows Harriet diſtinctly in Nineteen ſeveral 


| Diſcoveries; which that they ſhould be made in the ſame 
Method and Manner, (except a few Miſtakes) without 
conſulting Mr. Harriot, is altogether incredible, and was 
| ſo held to be even by his own Countrymen, when, 
thro' the Information of the Honourable Mr. Cavend:fb, 
they were made acquainted with Mr. Harriot's Book; 
_ Sixthly, There are ſome little Changes, particularly in the 
Marks made uſe of by Des Cartes, "and which were never 
followed by any body, that plainly intimate he only 
introduced them, in order to diſguiſe his Method ; 
_ Seventhly, It appears that Des Cartes himſelf was ac- 
_ quainted with the Charge brought againſt him upon this 
Head, and yet he never thought fit to juſtify himſelf, 
nor did ever ſo much as declare that he had not ſcen 
the Book he was ſaid to have copied. On the whole there- 
fore, there is all the Reaſon in the World to believe, that 
= the Honour due to the great Improvement of this Science, 
4 _ Which 
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which fitted it for all that it has received ſince, from 


Foreigners or Eng liſomen, belongs to our Author Harriet, 
and not to Des Cartes, who only accommodated thele | 
Diſcoveries to Geometrical Subjects. 

After him Dr. Fob Pell, who was Reſident for the 
| Commonwealth of England in Switzerland, publiſhed ſome 


new Diſcoveries. The Method he took of doing it was | 


this, he recommended to Mr. Thomas Brancker a T reatiſe 
of Algebra written in the German Language by Rhonius, 
which when he had tranſlated, the Doctor reviſed, altered 


and added to it. In this Piece there are a oreat many 


curious Things relating eſpecially to Diophantine Algebra, 


but delivered very obſcurely, inſomuch, that the learned | 
Dr. Wallis ſeems to be in doubt, whether himſelf had 


--: wad Dr. PelPs true Meaning. Yet, to this Gentleman, 
who wrote in fo perplexed a Way, we ſtand indebted for 


the Invention of the Regiſter; a Method of great Uſe, 


eſpecially to Beginners, the Practice of which was what 
chiefly recommended Ker/ey's Algebra, and which is con- 
Fe _ and Judiciouſly preſerved throughout the follow- 


ing Treatiſe. It is very likely, that the Darkneſs com- 


plained of in Dr. PelPs Writings might be owing to 
his Circumſtances as well as Temper, for he was a very 
bad ¶ conomiſt, not through any Vice or Extravagancy, 
but by a Neglect of his F. Affair, and * all: 4 
55 bis Time in Study. 5 


As for the Rules of John Van Hud, Mr. Merry, 


Eraſmus Bariholine, Mr. Hugens, and others, I do not : 


take Notice of them, becauſe in reality they are no more 
than Improvements on, or Deductions from, Harriot. 


Ihe ſame Thing may be ſaid of what has been written by 
Meſſ. Farmat, de Billy, Fernicle, and other French Mathe- 
„ maticians, who only propoſed Problems for other People 


to reſolve, and reſerved their own Methods of Solution 
as impenetrable Secrets: A Practice, which however it 
might intitle them to the Admiration of the Age in which 
they lived, can give them no juſt Claim to the Praiſe of 
Dae ſince i if we * any Benefit from their Diſco- 
5 verics, 


-- a 
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veries, it is indirectly, and in a Manner againſt their 


Intentions. 


Dr. Wallis himſelf has aiſo made ſome very conſiderable | 

Improvements in this Science, eſpecially in reſpect to im- 
ible Roots in ſuperior Equations; and what he left un- 

pertected has been ſupplied by the ingenious Mr. Abraham 


De Moivre, whole accurate Performance on that Subject 
has been lately publiſhed, in the Algebra of Dr. Saunderſon. 


In 1655 Dr. Wallis publiſhed his ; Aritbmetica Infimtorum, 
in which he ſquared a Series of Curves, and ſhewed that 


it this Series could be interpolated in the middle Spaces, 
the Interpolation would give the Quacrature of the Circle. 
This Treatiſe fell into the Hands of the i ingenious Sir {/aac_ 


then Mr. Newton, in the Year 1664, when that Gentle- 


man was about Two and Twenty; and he by a Sagacity 
| peculiar to himſelf, and which can never be enough ad- 
mired, derived from this Hint his celebrated Method of 
5 Infinite or Converging Series. In 1665, he computed 
the Area of the Hyperbola by this Series to Fifty-rwo 
Figures, which having communicated to Dr. Barrow, he 
_ prevented Mr. Nzcholas Mergator's running away with the 
Reputation of this Diſcovety, who in 1668 publiſhed the _ 


Quadrature of the Hyperbola by an infinite Series. This : 


woas received with univerſal Applauſe, and yet Mr. Neu- 
ton far exceeded him; ſince, without ſtopping at the Hy- 
perbola, he extended this Method by general Forms to 
all Sorts of Curves, even ſuch as are Mechanical, to their 


Quadratures, Rectifications, and Centers of Gravity, to 


the Solids formed by their Rotations, and to the Super- 
| fiicies of thoſe Solids z ſo that ſuppoſing their Determina- | 
tions to be poſſible, this Series ſtopped at a certain Point, - 
or at leaſt their Sums were given by ſtated Rules. But if 

_ the abſolute Determinations were impoſſible, r ee a 
| yet be infinitely approximated, as he likewiſe 


and which, as a French Writer juſtly obſerves, is the hap- = 
pieſt and moſt refined Contrivance for ſupplying the be- 
tects of human Knowledge, that Man's Imagination could 
poſſibly invent, Ir is alſo certain, that he attained his 
"ET 2 5 Invention by 


ewed, 
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Invention of Fluxions by that Time he was Four and 
twentv, but his Modeſty was ſo great, that he forhore to 
- Publith his Diſcovery, which was the ſole Keaſon that the 
Honour of it was ever diſputed with him. 5 
In 1707, he firſt publiſhed a Syſtem of Algebra under 


the Title of Univerſal Arithmetick, and in 1722 gave 
another Edition of it, wherein are contained all his Im- - 


” r in that Art. 
Prom the Rules by him laid * il relies Lights 


| were ſtruck out by ſucceeding Mathematicians, ſuch as 


Dr. Edmund Halley, who publiſhed in the Philoſophical 


Puanſactions, a Method of finding the Roots of Equations 


without any previous Reduction, and the Conſtruction of 
Equations of the zd and 4th Power, by the Help of a 


Circle and Parabole: Mr. 7. Colſon, who obliged the 
learned World with a univerſal Reſolution, Geometrical 


and Mechanical, of Cubic and Biquadratic Equations. 
Mr. Colin Mac Laurin, in his Treatiſe of impoſſible Roots, 


= and many others too long to be enumerated here. 


But after all theſe Diſcoveries : and Improvements, there 


. has ſtil] been a general Complaint, that hitherto we have 
had no Book of Algebra plain enough to inſtruct ſuch as 


are inclined to ſtudy this Science without farther Aſfiſt- 


ance, or who live in Places where it is not to be had. TO 


obviate this Objection, the following Treatiſe was drawn 


up, which will be found to contain a clear and copious {| 


15 Syſtem of Algebra, delivered in ſo eaſy and natural a 


Method, and with ſuch Perſpicuity and Condeſcenſion — 


_ the Feebleneſs of the Underſtanding, when firſt applied 


| to this kind of Study, that I felicitate myſelf on having | 
Prevailed upon its Author to make it publick, as I am 
perſuaded it will be of general Uſe, in preventing young 


5 People from being diſcouraged at their firſt Entrance into 5 


Algebra, which has hitherto hindered Numbers from TM 


culuvating their Inclinations to the Mathematicks. 
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 ® Signs, their Signrfication. = - F 
Co efficients, are the Numbers prefixed to any Quantity * 
Quantities, /imple and compound. — ibid. 


Axioms, on which Algebra is founded. * 4 
5 2 Caſe 1. When the ſame Duantities have like Signs, exem= 


1 in the adding of ſimple and compound Quantities. 5 


EK —— Caſe 2. When the ſame Quantities have unlike Sign, 
exemplified in the _— of / * and * — . 


Hen. Y: 


ln —Caſe 3. When the Keule, are dj . — 5 


in the adding of ſimple and compound Quantities. 12 


Examples, where theſe three 22 are promi ſcuouſiy uſed. 1 3 
| e performed by one general Rule, and exemplified 1 in 


the Subſtraftion of the ſame Fa mple A, „ with 
' bike and unlike Signs, = TT 


A thr fy in the Subſtration of the fame 


cCnmpound Quantities, with like and unlike Signs. 16 
| — Furiber exemplified in the Subſtraction of unlike 


Quantities, ſimple and compound, —-  =—- 18 


2 Makati Caſe 1. I ben the Signs of the Duantities are 


alike, and have no Co- efficients, exemplified in 
| © multiplying ſimple and compound Quantities. ibid. 


—— - Caſe 2. hen the Signs of the Quuntities are alike, 1 8 


and have Co-efficients, exemplified in multiplying _ 
- mple and compound Qliantities. = 23 


— — Caſe 3. pen the Signs of the Quantities are un- © Se. I 
TD like, exemplified in multiplying ſample and compound — 


3 8 with or without Co-effictents. . 
-—— Of Algebraic 8 by a ove or OW 33 


Number. 
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; 1 TAVING given | the ; an Hiſtorical A of — 
” this Science in the Introduction, we are now to explain 
8 the Signs and Characters uſed by Analytic Writers, and 
5 mention thoſe Axioms or Self. evident Principles of Truth and 
5 Gun which are . F oundations of this celebrated Science. 1 


= Signs Names. | 5 iT | Sigmiſſcations. 
5 e 7 T Sign of Hanne 26 $44, b Bis 


5 9 to be added to 4, and m ＋ 7 ſignifies tùe 


85 By JS DT et: 10 the Number repreſented by u; again, 
Z +} P _ CHO) Es ſigniſies they are all to be added 
55 l into one Sum, and b +m + d ſignifies that 


„ to be added into one Sum. 


Los The Sign of Subfrafiiin; 2s 52, is 
| 5 Teſs by 2, or 2 is to be ſubſtracted from 


Number repreſented by m, is to be added 


the Numbers repreſented by b, m, and d 


5, and a—6 is à leſs b,-or the Number 


5 repreſented by ö is to be ſubſtracted from 
EE 1 U as * Jos Number Lieb amd by a; and g—a_ 
122 is that from 9 there is to be ſub- 
| firated 2, and from the Remainder, 3 is 
(to be ſubſtracted. by 


| The Sign of Multiplication; as 9% 7, is 

5 is to be multiplied by 7, and ax6, is 

| the Number repreſented by a, is to be 
pews, or with. 2 multiplied by the Number repreſented by 
42 b; and 7 x 3 * 2, is that 7, 3, and 2, are 


to be multiplied _ Der, which Product 5 


Lis 4. 8 
B 3 


4 
3 


| 5 Equal. 


| Again, m 
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The Sign of Diviſion; as 84, that is 
8 is to be divided by 4, and x —y, that 


Iss, the Number repreſented by x, is to be 
divided by the Number repreſented by y; 
or ſometimes they are placed like Vulgar 


Fradions thus 15 chat i is, 8 is to de di- | 


| |rided by 4, and , that is, the vs: 
7 


| ber repreſented by x, is to be divided by 
(the Number repreſented by v. 


The Sign of Eguality or Equation ; ; thus 
'9=9, that is, 9 is equal to 9, and 273 
25, that 1 is, 2 added to 3, is equal to 5: 
—n +}. that is, the Number 
repreſented by m is equal to the Number 


| repreſented by x, added to the Number 


repreſented by y; and y—x = a +6, that : 


is, the Number repreſented by y being 


4 leſſened by the Number repreſented by x, 


the Remainder is equal to the Number 


| gepreſented by a, added to the Number | ; 


_ Lrepreſented by 5. 


| 
| 


The Sign of 8 or a is 
commonly Called the Rule of Three, and 


55 ſa is 6 to 10 anda: 5: 
as the Number repreſented by @ is to the 
Number repreſented by 5, fo is the Num- 

ber repreſented by c to the mn 8 


5 preſented by 4. 


. | _ 11 lau, I; 


14 2, is 4 


0 5 
Number or Quantity to the Square, Cube, ” 
_ | or any other Power; and the Heighth of the 

| Involutien is generally expreſſed by the 


NE 


The Sign of 1 or rolling any 


Number after the Sign thus, 7 & 2, is 7 
is to be involved to the Square or ſecond 


Power; and 7 & 3, is 7 is to be involved 


or ited to the Cube or third Power; and 


a is to be involved to the Square 5 
or ſecond Power. 5 


The 


is placed between the two middle Num- 7 
bers thus, 3:5::6: 10, that is, as 3 is to 
"£: i, that is, -- 
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F The Sign of Evolution, or the extract 
| | ing of Roots; and the Root that is taken 
. Iss likewiſe expreſſed by the ks that 
8 follows the Sign, thus 9 w 2, is the Square 
1 F | OR | Root of 9 is = be extracted, and 27 w 3, 
| is the Cube Root of 27 is to be extracted, 
and à à un 2, is the Square TI” aais 
to be — ˙ ͤ | | 


5 The Sign of Suit. or of a Surd 
e Rost; that is, the Number or Quantity 

Izhas not ſuch a Root as is required to be 
| |extrafted ; thus the Square Root of 2 
will de expreſſed thus 2, and the 


Eb wg [Square Root of 5 thus w/ 5, and the Cube : 


Root of 4 thus 7 the little Figure 
ſtanding over the Sign being 3, ſhews it to 


l de the Cube Root ; again, OY is the 

Cube Root of 15, nnd where there is no 
- | fuch Figure over the Signs it PRO the . 
1 Root only. 1 ; 


"Mp before we e go farther, it will be neceſſary to m the . 


HS | Reader, that where any Number is joined to a Quantity, it 
ſhews how many Times that Quantity is taken; thus, 4 4 is 
four times a, or the Number repreſented by @ is to be taken 
four times; and 7 m is ſeven times m, and if y was to be 2 
ſeven times, it may be expreſſed thus 7 y. - 

Theſe Numbers are called Co-efficients,” or Fillow- Faftors, as 22 
they multiply the Quantity; and if any Quantity is without a 
Cor efficient, then it is always implied that Unity, or 1, is the 
_ Co-efficient of that Quantity; thus à is the ſame as 1 a, andy 
the ſame as 15; for when the Co-efficient i is only Uzity, or 1, 
it 15 generally omitted. 5 
Quantities that are expreſſes or t rn by ſingle Lens 
or ſeveral joined together like a Word, as a, b, a b, an FS 75 , 
are called ſimple or ſingle Quantities. 
But when theſe are connected by the Signs 4 3 as , | 
am—d, dn + 6%, they are called compound Quantities.. » 
And ſometimes Quantities are ſet down in the Mannner of : 


: "Ou Ton, thus, S, _ - Tp 
. 6 #3 


follows 2 dign, thus, 4 ＋ b, where the Sign 


theſe Wade will be equal. 


3 Ae 


The Sign that cannetls the Quantities belongs to that which 
7 belongs to the 

amity 5; ain, S— £3 the Yn — belongs to the 
antity c, and the Sign + to the Quantity d. 


As to thoſe ſingle Quantities which have no Sign before them, e 
it is always underſtood they have the Sign ＋; thus @ is the fame : 
as +a, and m is the ſame as + n; and therefore if ſingle 
Quantities are to have the Sign +, it is commonly omitted, as 
they are uſually ſet down without any Sign; but the Sign — is 


never omitted, but always placed before the Quantity to which 


5 it belongs. 


And in Compound Quantities, if the firſt or leading Quantiey £1 


has no 8 gn, then it is always underſtood to have the Sign , 
thus, 4 ＋ h is the ſame as ＋ 4 ＋ b, anda—b is the ſame as 
442 z; therefore in Compound Quantities, if the firſt or 
85 leading Quantity is to have the Sign +, it is generally omitted; 
but in thef Compound Quantities, as well as in Simple an- 1 
ties, the Sign — is never omitted, but always places before the _ 
e Quantity to which it belongs. 1 


Letters ſet or joined together like 2 Word ſignifies the hs 


| duſt or Rectangſe of theſe Letters, thus, ab is the Product | 
vf @ multiplied by 5, and 4 i is the Produdt of 2 1, and 3, 1 
3 multiplied together. oY 


The + Operations in 2 are e founded. on a theſe lau. 
8 
Ire equal Qyantities ar added to equal Quantities, h the Sum of Ny 


| 4 * 
17 MED . are taken or ſubſtrated from equal Quan 


tries — 12 e 


4 Xx 1 0 04 3. 
17 29 Quamities are = matipe by on Gude their 1 5 


rox 3 
4xromw SES Tn 


| 11 equal Quantities are divided 15 N Gee, oe. 
. Quorients will be equal. ; 


4X10M 5. 


I werd are oreral Quantities that are equal tone and de — 

ame Thing, thoſe Quantities are equal one to another. 1 
The Reader having premiſed theſe Things, and enderflandivg 

whay the Signs are intended to expreſs, he may proceed to the 

Rules of the Science; and if at firſt he meets with ſome little 


| Difficulties about the Signs and Co-efficients, I would recom- 
mend him to read the foregoing Pages again; and if that and 
another Eſſay or two does not remove the Difficulties of any 


e particular Example, then to omit that and proceed to the next, 
in which perhaps he may — mn that _ e Din- 
= _ in the — to * 8 | 


— » — = 1 * 2 1 


. 


ADDI * 10 N. 


1. 2 which there are three Caſes. 95 


(r. c. 1. FHEN he n are - alike, nnd their 1 5 
255 Signs are both afficmative, or boch negative, 0 
add the Co-efficients or prefixt Numbers together, and to their 
Sum join the Quantities, POE" to — the Sign a Sr have > 
in the e . 


| Fram. 2. — From. 2. . Fran. + Ed. 4; — 

TY „ RT or Tl oy 

- 30 r 
e nn 3 „„ 5 2. 'E 


5 2 I. The Co-effitients 3 are F and 3, which added _— 
ther make 55 to which) Joining a the Quantity, it is 5 a, and no 


1 41ER 


n a * — — T- 3 7 p . N — 
. Ä—I—U—„öẼ ˙—. ROUT on 7˙ D ˙²˙ Ä 5 > 0 Ea 
5 
N f 
f ; . 
- 


| The Sign that connects the Quantities belongs to that which 


follows ng Sign, thus, @ -+ b, where the Sign -＋ belongs to the 


antity 5; again, a—c+4, the Sigh — belongs to the 
antity c, and the Sign -+ to the Quantity d. 
As to thoſe ſingle 9 which 3 no Sign before them, 


0 it is always underſtood they have the Sign +; thus @ is the ſame 


as + a, and m is the ſame as + n; and therefore if fingle | 


Quantities are to have the Sign +, it is commonly omitted, as 
they are uſually ſet down without any Sign; but the Sign — is 
never omitted, but always placed before the Quantity to which 
18 belongs. 


And in Compound Quantities, if the firſt or leading Quantity 


has no Sign, then it is always underſtood to have the Sign +, 


thus, 4 ＋ b is the ſame as EA ＋ b, and a—b is the ſame as 
＋42 -; therefore in Compound Quantities, if the firſt or 


Sins leading Quantity is to have the Sign +, it is generally omitted; 
but in thef- Compound Quantities, as well as in Simple Quan- ” 
ties, the Sign — is never omitted, but always placed before _ 
1 Quantity to which it belongs. 


Letters ſet or joined together like a Woid f gnifies the Pro- : re 


duct or Rectangle of theſe Letters, thus, a b is the Product : 
5 of a multiplied y b, and any is the Produdt of 4, 2 5 
5 WK tg grins... e 


ns in n Mitra are founded on theſe lau. 0 


1 0 « 3 „ 
1 3 8 276 added to equal Deen h the e Sum of 5 


1 5 theſe W wil de equal. 


4 Xx 1 0 7 8 
1 equal 33 are taken or ſubltrated from equal Quan- 125 


0. : tines, — . will be onal. 


4x10M 3. 


5 17 „* are multiplied by equal Coe cheir 2 
Products 


* 


AXIOM 


ADSFFron. 
4xrom * 


TR 


4 


If « equal 1 e are  dvided by * — der 
Quoriems will be FRO - | 


| 410A 5. 
"Fas 1 Quantities 1 and the. 


ume Thing, thoſe Quantities are equal one to another. 


The Reader having premiſed theſe Things, and _ 
| what the Signs are intended to expreſs, he may proceed to the 


Rules of the Science; and if at firſt he meets with ſome little 
Difficulties about the Signs and Coefficients, I would recom- 


mend him to read the foregoing Pages again; and if that and 


another Eſſay or two does not remove the Difficulties of any 


particular Example, then to omit that and proceed to the next, 
in which perhaps ne may ſueceed, and 1 u. Dia- | 


— in the other to we. 


=” AT IO — Att. Mi. 


DDL 10N, 


1 1 which there are three Cor. | ; 


8 (x. ) 3 Gn I. FHEN Ss ene are . ZR Gir 
Signs are both afficmative, or both negative, 
add the Co-efficients or prefixt Numbers together, and to der 
Sum join the 3 to them the _ ben Sy have - 


i i the n 


| Sw * Brom. 2. a | Bram. 3. e f 


e 
r OR. OR... | 
Sum 7 m Fn, f 2 23 


n I. The Coefficients are 2 and Þ which added c 
ther make 5, to which) Jong « a * * it is 30 and no 


| forthe Reaſon in the laſt Example we have — 


6 ALGEBRA 


Sign being prefixt to either 2 f or 3a, the affirmative Sign P 
: * as prefixt to both; hence 5 6 ET 5a is the $ * 
0 re | | 
. " 2. The Co-efficients are 5 and 2, which being added 
make 7, to which joining m, it is 7 n, the Sum required; for 
| the Signs of 5m and 2 m are both ee, by what was ſaid 

in the laſt Example. 0 
4 The — are 4 and 3. which being added 
3 make 7, to which joining y, it becomes 75; but as 4 y and 3y 

| have boch the Sign — before them, therefore prefix the Sign — 
to 2. and then — 7 is the Sum required. | = 
5 — Fhe Co- efficients are 2 and 6, which added make 
5 8, to which joining =, it becomes 8 2, and prefixin the Sign — 
* the Sum 


uh I 7 
5 | Brom: 5 | | Bram. 6. > | Brom, 7 7. "Bios 8. 
offs: 15mg. — 142 444 1 


2H Add 712 — 222 324 —12ymd. 
a. 2 "MSP. 2 7ady : e 


=O I 


5 ** 5. The Samy of the 8 1 5 "awd - is 22, to | 
. "which; aining my, it is 22 my, the Sum required; for 15 my and 


17 7 m y have both the affirmative Sign, there deing no 93 3 


prefixt. 
* 6. "The Sun of the Co-efficients 14 and 2 is I» Y to 


TT which j joining @zx, it is 16 2 2x x, to which prefixing the Sign 


as both the Quantities to be added have that ta then is 
21622 x the Sum required. 


Exam. 7. The Sum of the Ce-efficients 4 and 3 is 7, to which ? 


=  Jeining ady, it is 7ady, and both the Quantities having the 5 


rmatiue Sign, therefore 7 a dy is the Sum required. 
gran? ö 8. The Sum of the Co-efficients 16 and 12 is 28, to 
8 which} joining y m d, it is 28yma, to which prehxing the Sign 


f — E, as both the Quantities to de added have og Sign, then is 5 


5 . Ind the Sum HA - 
| | Exam, % | | Exam: 10. 5 Exam. 11. Exam 12. 
Ta ye. 21 3 
%% 0 


Eram. 


ADD ron 5. 
N 11. The Co-efficients are 21 and 1, for there 


being 
no Co- efficient prefixt to d y, Unity, or 1, is always underſtood 
in ſuch Caſes to be the Co- efficient; hence the Sum is 22 dy. 


Exam. 12. There being no Co-efficients prefixt to either of 
the Quantities, Unity, or 1, is the Co- efficient to each; and 1 


| being added to 1 makes 2, to which joining d a, it is 2da, to * 
= Je prefixing the — Sign, we have — 2 4a, the Sum 


ired. 


(2.) If there are two or more Quantities connected by the 
Signs + or —, and' are alike to two or more Quantities con- 


nected by the Signs + or —, they are added as in the former 


Examples, only taking due Care that the Quantities which com- To 
poſe their Sum are connected with their proper Signs, . ; 
FS, — the Rule, as in the following e . : 


EE Exam. 13. ; | Exam. LY | Exam. 15. : 
: Ts 24 ＋ 1 6 ＋ 5 21244254 
Add 34a+2b 2ma+3y 3ma+3zd 

Sum . Ss, "REP IFE - 


Pros 13- 8 3 to be added to 344 26. The 
. e A being diſpoſed as in the Example, it follows from 
former Examples that 2 à being added to 3a makes 5 a, and 7b | 
added to 26 makes 95; but as 7b and 25 have both the affir- 
mative Sign, to 5 @ connect 9g b with the Sign *] 3 hence 5 


54 ＋ 9 is the Sum required. N 
Exam. 14. Is 64 ＋ 5 to be added to 2124 2% Now 
: by the former Examples 6 m a being added to 2 1 is & ma, and 

5 being added to Jy is By; but as 5y and 3 y have both the 

affirmative Sign, to 8 ma connect 8 y with the Sigh * — | 
. 8 ma—+8 y be the Sum required. 

Exam. 15, Is 21 ma+2yd to be added to 3 . 
- Now by the former Examples 21 m a being added to 3 ma, the 

Sum is 24m a; and 2yd being added to 3yd, the Sum is 5 d. 
But as 25 d and 35d have both the affirmative Sign, therefore 
connecting 24 ma and 5 yd with the . +» we bare 24 ma 
L + 5 *. d, the Sum required. 8 


From. 16. SE, 17. . Nos =" i 


E = gma—14nd. —mn+ 157 
Add 244 — 4m 3324 — 3244 42 ⁰ ＋ 44 


Sum — 9 74 — 19 i2ma—i7nd Y Dανα 19 


Exam. 


8 ALCERRA. 
uam. 16. Is, 744-15 to be added.to—.2 4g —g . : 
Now 74a added to 20940 3 but as both theſe Quantities 5 
baue the Sign —, prefix the, negative Sign to g d a, and then jt 
i 94a. Again, 15 m added to 44. i5 19 n; and both theſe 


8 Quantities having like wiſe the negative Sign, prefix it it to 19 


Sum required is 12 n — 17 nd. 


whence the Sum required is — 94a — 19m. _ | 
Exam. 17. 19 14 * d to be added to 322 —3 xd. : 
Y Now g ma added to 3 m a, is i214; and both theſe * _ 
____ having the Sign ＋, place down 12 m @ as in the Example: 
Then 14 added to 2 is * 14]; but both theſe Quantities 
pl Sign — before 17x, and the 


. 18. b 2 +154 to be added to — 4 un ＋45 4. 
Now 2 mn added to 4 nu, is 6 mn; but both theſe Quantities 


having the negarive Sign, prefix the Sign —to6mn, and then 


it is — 6 mn. And 15 yd added to 4 d, is 19 yd; and both 
theſe Quantities having the affirmative Sign, erm the Sign + 
to 1994; hence the Sum PE AYE 76 | 


: | Brom. 19. 5 an. 20. e Exam. : 21. | 
1 5 9747. 974 15a n 4 
5 5 25 — = 2x4 Fn ol OW 1+ 4 


5 OY 19. "Wien | you come. to 4 4 _ : 1 CLE . 
3 no Co efficient prefixt to a, Unity, or 1, is always in ſuch 


1 Cale: the Coefficient; and then by what has been already taught, 


 —— 7 being added to — a, the Sum is — 8 a, as in the Example. 
Exam. 20. And when 154 is to be added to 45 the Sum i 6 
5 for the ſame Reaſon 164. _ 

Exam. 21. Ard —14 y being added to—5, the Sum is —15 5, 


85 55 and d 0 added t to 45 for the ww A the Sum i 15 26 or 


E + 20. 7 
(3) Caſe 2 3. | When ihe Quantities a are - ls. bait the Sons 5 


are one «ffirmative, and the other negative, ſubſtract the leſſer - 
Cos efficient from the greater, to the Remainder join the Quan- 


5 tity, and prefix to it the Sign of the greateſt Co- efficient. 


It is of no Signification whether the * that bas the 
: * Co-effcient ſtands above or below. . 


| Exam. 1. Exam. 2. 7 Frm. * Exam. * 
777 ͤöÄX—%ſſW 
| Add — 2 a — 12m —— 7 „0 — 


| Exam. 1. | The Co-eficient 2 fubliratied. 5 5 Ji es 2, 

to which joining @ it is 3 2, but the Sign of 5 the greateſt i 

; Co-efficient is affirmative, therefore- * or + 3u is the Sum 
required. 
= "hos. 2. - The Co-effcicnt 12 ſubſtrated from 16 leaves 5 
4 to which joining m it is 4 mn, but the Sign of 16 the greateſt 
Cor efficient is affirmative, therefore 4mor + 4 mn is the Sum 
Ip required. T | 
Fu. 3 The Coefficient - ſubſtracted 1 21 leaves 5 
14, to which joining a d it is 14 4 d, but the Sign of 21 tbe 
greateſt Co- efficient i is „ hence 14 4 d is the, Sum 5 
required. 0 
8 "hon. 4 The Co-efficient © ſubſtracted from. 14 bins = 

9, to which joining m = it is 9 m x, but the Sign of 14 the 
Fgreateſt er is an, hence Lg, mz or T: 9/ m Z is the 
7 Sum 6 


* 7 * 


| Bram. * "ua 6. 1 Oy „ . 3. 


1 To 14m 8 e 35 | Sad. 97 
r 22 a x =>: hy I4am . 
Sum 27 : —F 3 3 5 


Ka 8. The Co-efficient 5 ſubſtracted from mY wks e 
7, to which joining in it is 7 mn, but the Sign of 14 the greateſt _ 
—— being —»/ prefix that * to 7 m, then i is e 
1 5 
Exam. 6. The Coefficient 2 ſubſtracted ow 9, there 
remains 7, to which joining y it is 7 5, but the Sign of 9 the 
greateſt Co efficient being —, prefix that Sign to. 775 = we 
have — 7 y, the Sum required. e 
Exam. 7. The Co efficient 5  ſubſtracted from 9 3 . 
4, to which joining z it is 4 2, — the Sign of 9 the greateſt 
Co-efficient being negative, 2 the Sign — to +, and we 
have — 45, the Sum required. 


C e 13 


i ALGEBRA 


Exam. 8. The Co- efficient 9 ſubſtracted from 14 leaves 


35 ,: to which joining amit is 5 am, but the Sign of 14 the great- 
e.ſt Co- efficient being negative, prefix the — — to 5a , and fl 
we "Rave - — 5 a mM, the um OO EN 


Prom. 9. Exam 10. Exam. 11. Exam. 12. 
yy To 74 : 77 ad — n 5 Box * : 
5 de. „„ ä . ES... 6 2 4 
Sum n e 27 "uy 


_ i The Coefficient of — am bil Unity, or 1, PO} 
Which fubltrated from 7 leaves 6, to which joining a m it is 

6 am, prefixing to it the Sign of 7, the greateſt * + 
we have 6am or. ＋ bam the Sum required. 


Exam. 10. The Cos efficient 8 ſubſtradted from 9 "has 


: 4 to which joinin ad we have 1 ad or ad, which having 
already the Sign 10 
: Sum required. 
Nu 1. The Co-efficient of —ay being Vnity, os or 1, which 
| fubſtrated from 7 leaves 6, to which joining ayitis 6 4 5, 
which having the ſame Sign with 7, the * Co-efficient, 
Gay is the Sum required. | 


the n N hence adis the : 


4. And if there are ſeveral Quantities counelied by the Aden 5 


Signs of + and —, tobe added to ſeveral Quantities connected 
| by the different Signs of + and —, the Quantities being alike, 
aæaare added as in the ſecond Article, only taking Care to prefix the 

: Signs, en. to the en in the firſt and third Articles. 


| Exam. 13. ” | Exam: Ih. [Dum 15. 
5 To. : 1 ene 5 1 5 
Add 8a—ygm 7Jmy+l2az —3Jay—gam 
— Sen — Bmy— 2 147 ＋ % 


. 13. Is 14247 to be added to — 8 a—3m. Now , 
. by the Rule at Art. 3. the Difference between the Co-efficients 14 
and 8 is 6, to which joining a it is 6 @, but 14 the 2 Co- 
efficient having the affirmative Sign, hence 6 a is the 
added to — 8 2. And the Difference between 7 and 3 the Co- 
etſfficients of m being 4, to which joining m it is 4 m, but as 7 
the greateſt Co-efficient has the affirmative Sign, therefore to 


6a connect * wich che Sign +, lo is 6 a+ 4m the Sum * 
Exam, 


m of 142 : 


5 — of ais 4, to which joining 4 it is 4 4 but as. 


ADDITION. 
- ink 14. Where — TE Ark. Foc 2 5 


dl + 12422. Now he 
-efficients of my is 8, to which, joining m. kh is 8 m 
| T5 the greateſt Coefficient hath the negative Sign, therefore pre- 
f the Sign — to 8my, and it is — 8-my: And the 1 
between 14 and 12 the two Co-efficients of 4 & being 2, to 
which joining 4 z it is 2 az, but as 14 the greateſt Co- efficient 
haas the negative Sign, therefore to — 8 m y connect 2 4 with the 
322 fo is — 8 my — 2 44 the Sum required. 1 
Exam. 15. The Difference between 17 and 3 the two Ge 
8 5 efficients of a y is 14, to which; 22 4 y it is 14 45, but 
me greateſt C -efficient has the 4 de Sign, therefore | hes - 
down 14ay or +14ay. And the 1 between 8 and 
the two Coefficients of a m is F ta which joining 4 4 : 
3am, but as $ the greateſt Co-efficient has the affirmative Si *% 
therefore prefix the * * ſo i is 14 ay + 15 5 
a Ons „ 


| Bram. 16. ” Hes | 0 e 18. 


| To 27.4 16 : —_ 155+ TS - | 8 1 8 
EY. OS © IIS 5 Lond a oo — 11am + 1857 


0 By Art. 3. the Difference between 7 and 3 the = 


Sam- fi — — 42 "  _ HOP 23 


the greateſt Co- efficient has the negative Sign, therefore prefix the | 


Sign — to 44, and it is — 42. And the Diffezence between 
: 16 and 4 the two Co-efficients of m is 12, to which joini 8. m dit 
is 12 m, but 16 the greateſt Co- efficient 99 bo a 


Sign, prefix Ge gp + to 12 m, ſois—4@ 12 m the, dum | 
tequired. EE 
Exam. 17. By Art. 3. the Difference between t and n 
to which; joining y it is 8 5, but 15 the the Co-efhcient 


| having the nate Sign, prefix he Sign — oy, andit ts — $7, 
And the Difference between 7 and 11 the twa Co- efficients of p 


— 4, to which joining p it is 4 5, but as 11 the greateſt ( 


efficient has the negative Sign, therefore prefix the gigi — 0 1 
45 and it is — 4p, fois —8y - 45 the Sum required. 1 
| Exam, 18. By Art. 3. the Difference between 7 and 4 * 
to which joining @m it is 4 4 m, but as 11 the PO 
efficient has the negative Sign, therefore prefix the Sigh — L 5 
10 


| "298 and it * 4 4. * he ber een 18 


* — "WF... l rea 
- * — ES = 1 5 
— . oe en I A oe — —2 . 


7 proper — 


= ALGEBRA. 3 
and 18 is 2, ts which oining it is 2 y, but as 18 the preateſt 
Cos efficient has the — 5 0 


tive Sign, therefore preſn the dign + 
to 2 NY TY Of RE OA OO. 


— 19. Fm, 20. —— © Jinn, 21. 


To 14% — ma —$3d+152 r 
Add — 3my+4ma 24 — 33 dy— mp 


Sum TA Tins , 


Exam. 19. The Co-efficient of —mais Tr, which being by : 


. Art, 3. ſub rated from 4 leaves 3, to which joining ma it is 
| 3 ma, as in the Anſwer, and by the ſame Method in 


Exam. 20. If — 5 14 is added to , d or 1 yd, the Sum i: is 


8 Ec 4 y d; and likewiſe in 


Exam. 21. If — ey is added to dy or I ay, the Sum i is 5 


— 134. 


5. If the Chandler are Alike and the Co-elicicats are ety ; 


. * the Signs are one affirmative, and the other negative, theſe 
being added toge her , each other, or the mw of 1 is © 


> a etna or are. 

. „ a BGA 57 
OS SE OI” 
We. OW 1 0 0 


OY 1. the Art. 8 * ws alike the co. cients 


irs to be ſubtracted, wut 7 taken from 7 leaves o, and if to this 
5 we join a it is © 4, or no times a, that is, the Quantity a is to 


"taken no times or not at all, which is the ſame as nothing - 


So in the fourth Example, if 5 is ſubſtracted from 5, there ” 
- 2. o, r. to which if we Join n then have wad 5 


*. or noth ing. 


is } Caſe 3. When the 3 are cada that is, the | 
ters are different, then ſet them down one after the other, 


5 — the ſame Co-efficients and * they have | in the Example, 1 1 55 
5 and this is the Sum required. 


. they may be ſet in any Order, that is, any Quantity | 
ay be ſet fiſt, in the middle or laſt, it being not material 
they are ranged, | ſo as wi are but connected with their 


Exam. 


ADDITION. 13 


N ran. 1. Tram. 2. © From. Þ 
. - I.; | a+Hd 
Add _3d_ CENA Do EGG ALI EGS, 

Sum 2 3 r, 


"Pn 1. The Quantities or Letters being unlike, I place ” 
- own 2 a, and becaule 3 4 has the Sign +, therefore after the 5 
22 put + 34, fois 2a + 34 the Sum required. . e 
Exam. 2. Having put down the 3 n, after that put ＋ 54 the 5 
other 2 its Sign, ſo is 3 m + 5 the Sum required. 


| Exam. 3. Having put down a, after that put +4, and after : 
ROE r the Sum * : | 
0 Exam. 4 TY * Erem. 5. 
JJ) ͤ es 204 15 
jW RN „ 
| ww. - TELLESTESH 9 2+ 15 


" Hs 4. Begin and place 3 2 a, aber that — 7 m, aw 
chat + 3y, and after that + 5 2, i is 2078 +320 +55. 
the Sum required. 

Exam. 5. Begin add vice fas 2 a, after that 4+ I 5, 1 
5 . . ee | 


- umn required. T5 

Ts 74187 5 . 15 ＋¼ 
„ ER -) La 
* e . | Dise 
. 6 +7m 5 3 „ 


uw” 10 Def On = 
| Examples wherein all — foregoing Caſes are promiſcuouſly uſed. - 


- Roan, 1. „ | Exam. . 
"To | 7 13% T U 8 3 7 = 21K 
Add r _ 112 — 1214-55 
Sum 12 4 . 34, . bn S$m—2Ix-|-5y : 


3 1. 74 Added to 5 a makes 12 a, by Art. 1. and 154 Te. 
added to 18 4 makes 3 d, by Art. 3. and there being no Quan- 


hd like n, that muſt be placed by itſelf, by Art. 6, and connect- | 
e ing 


| 12 che Work of Subſtraction. 


= 41 64 1 
ing theſe Quantities with their proper Signs we have 243. 
5 ＋ , the | 


um rgquired. 
Exam. 2. —8 a added to 11a makes 3a, by Art. 3. and 


m added ta — 12 m is — 5 n, by the ſame, but 21x and 08 : 


om 
| being different, place them down one after enoank as at t Al 
4 10 is Jon 5 1 — 21 WY 5 0 _ Fn. 


| Brom. == | Brom, +” 
To . ha. 127 172477 5 
Add Z — An e . -gam—2yd—70a Fs : 


EL eee. 


"- Frank, 42 15 a added to 7 4 is —8 a, by Art. 3. 1 


. 14 m added to — I4m- is nothing or o, by Art. therefore 5 
take no Notice of thoſe Quantities i in the Sum, and — 16 and | 
y being different Quantities ſet them down oy Art. 6. fo is | 
—8 42 16 + y, the Sum required. 5 


Exam. 4. 11 a m added w—comibem by Art. 3. and 


5 os added to — 25 4 is — 9 d, by Art. x. But mn and 
ns So telne different Quantities ſet them —_— Art. 6. Ar of 5 
N e ne e 


„ ͤN % TY 

To zT gz g:: 2 25 ; 
Ada. 34 — 25 3 . 
Sum "T3ap+ 1argy— © mFGs 


8 5. —2ap added to 1525 is 1345 hy Are. - 3. 32 


added to 44 is 7 @, by Art. 1. and — 2 added to — 17 is 


== 19.5, by Art. 7. hence 1345p 7 - 19 yis the Sum required. 
| Exam. 6. — 7 m added to 8 m, the Sum is mn, by Art. 3. 


15 added to — 11, the Sum is 4, by Art. 3. and 44 added w | 
244, the Sum is o, or nothing, by Art. 5. hence m +4 is 


the Sum required. _ 
In theſe two Engle: the fame Quantities are not ſet ak 


one another, to ſhow the Learner that however they are placed, 
if the Quantities are alike, they ; are to be added as if they ſtood ED 


one under the other. 


The more perſectly Addition is underſtood, the eaſier it will 


SUBSTRACTION, 


11 
SUBSTRACTION, 


7. 8 performed by one general Rule; change all the 1 5 
1 thoſe Quantities which are to de ſubſtracted, or ſuppoſe 
them in the Mind to be changed, then add theſe Quantities to 
the others, according to the ſeveral Rules of Addition, which 
will be the Difference or Remainder required. 

I would adviſe the Learner to take out the Engl, and 
put down thoſe Quantities which are to be ſubſtracted with 
contrary Signs, to thoſe they have in the Examples; that is, 
making thoſe affirmative which are negative, and thoſe negative. 
which are @ Dy" —.— then e as "WO 1 in * 8 


55 general Rule. 


„ Faun. 1. | Brom. 2. | Dan. EY | Brom, 6 


| Slat 3 "Ez e ©-2 


| Remains 2 OT 1 IP Z . 4* : 


5 E I. " Haga 1 Cer: to be ſubtracted has the Sign 15 
—+, which being made or ſuppoſed to be made —, then by the 
general Rule, 5 @ is to be added to — 3 a, the Sum of wich. * 
24, by Art. 3. and this is the Remainder required. 1 85 
Exam. 2. In the fame Manner 2 being ſuppoſed to have 
the Sign — prefixed to it, then by the general Rule, 7 n is 
to be added to — 2 m, the Sum of which | is 5 — by Art. 3. and 15 
_ _ this-is the Remainder required. | 


Exam. 3. And if we ſuppoſe — 23 to is 27. or +23, then LE 


dy the general Rule, — 5 y added to + 2 y, the Sum i is — 3 * 
8 by Art. 3˙ and this is the Remainder required. ; 
-* ans. 4. I Wwe ſuppoſe — 4 2 to be 4 2, or an ho 
by the general Rule, if — 8 ⁊ is added to 4 æ, the Sum i is — 4 %s . 
| by Art. 3- and tes 18 the Remainder required. ED, 


Exam. 5. Exam. 6. Exam. 7. 1 Exam. 8. | 


From m. — 754 ITT e 
| Subftraſt — 2ms ＋ 5744  +3yx - GEES 1 
| Remains. 16 l / Fane df 1 . 


| | Exam. 5 g. The Sin of 2 mn ala — if we Bepo ie +; 
then by 5 general Rule, 14 m added to 2 7 1, the — is 
35 16 . by Art. I I. the Reine, . I 


Exam. 


„ ͤ ie 


Exam. b. If we ſuppoſe 5 yd to be — 5 ) d, then by the 
5 general Rule, — 7 y added to — 5) d, the ou 1 — 123 4, 
dy Art. 1. the Remainder required. 
Exam. 7. And ſuppoſing 3 y x to be — 3 y 45 then by the 
general Rule, — 5 y x added to— 3 xy the Sum is —8 y x, 
e by Art. 1. the Remainder required. 1 
EEiram. 8. And if we ſuppoſe — 3 a y to be 32 5 dan | 
79s by the general Rule, 4 4 y added to 3% 3 is 8 ay, by 
r 1. the CN RTE e 1 e ee EVP 


| n = 5 
| Remains "Tam : es 449. 4 . 


WW The Truth of Subſtraction may be 2 as in common 
1 Arithmetic, by adding the Remainder to the Quantity which is 
ſubſtracted, and if their Sum is the ſame as that from which the 
| Quantity was ſubſtracted, the Work is true, otherwiſe it is 
Zen „ 
1 Thus in the four laſt Examples bam added to —a m, the ; 
'Y | Er m. „„ 
"And 4 o7 abies wo 6s Sis e 
And —8 a4 added to à d, the Sum is — 7 ad. 1. 
And 4 y 4 added to y d, the Sum is 5 yd. And in the fame. 
"en | Manner may the other Examples be proved. 
38. If two or more Quantities connected by the Signs + or 
1 : BY are to be ſubſtracted from other like Quantities connected 
by the Signs + or —, it is done in the ſame Manner, only 
. | taking due Care to connect the remaining Quantities with their 
1 N oper Bags, as was done in the Addition of 8 * 
: 


1 Yong 9. 55 B 10. : Exam. 11. 

From. 5 129+ 70 712457 8 52 24 O 
=: Take 3a+2b bma+4y 327 +aam 
3 Remains JFF 


FR. "lan: 9. 5 ſuppoſing 3ato 1 3a, 1 34 added 10 ca 

1 1322 the Sum is 9 4, by Art. 3. and again, ſuppoſing 2 6 to 
de 23, then — 2 3 added to 7 b the Sum is 5 % by the ſame, 
| and connecting theſe Quantities we have 9 4 2 $ b, the oe | 
N mainder required. . 
1 tie. 6 „ being l negative, or to * — p 

| 5 m a, then — 6 m @ added to 7 ma the Sum is m a, and 4 y 
= STS | : being 


. 


SUBSTRACTION. 15 


5 being ſuppoſed to be — 4 y, then — 4 y added to 57 the Sum is N 
hence ma-+ y is the Remainder required, 


Exam. 11. 3 % y being ſuppoſed to de — 3 2 5, and adding 


8 to — 5 zy the Sum is — 8 z), by Art. 1. and 4 @m being 
ſuppoſed to be — 4 a m, by adding that to — 2 4 m the Sum 
dy Art. 1. is —6.@ m, hence — 8 e 1 


required. 

TOs Prom: . From. » „ 
From | 14@—5y 24275. | | 24 ＋ 14 | 
Bans Fat me © 2 . 
Remains 174 MEER „ Dae f 


Exam. 12. The — - 2 a being ſuppoſed by the general Rule to 


bs 3 a, and adding that to I4a the Sum is 17 a, by Art. 1. and 


the — 5 being ſuppoſed to be 5 y, if we add gy to — 5 


the Sum is a Cypher, © or ali, by Art. 5. hence 17 @ is the | 


Remainder required. _ - 
Exam. 13. The — 3 mn being ſuppoſed to be 3: mn, then by 


It adding 2mn to —7 mn the Sum is — 4 mn n, by Art. 3. and 
354 being ſuppoſed to be — 3 d, and adding — 374 to 2 4 
the Sum is — 5 d, by Art. 2 hence - _ = 47 n * —9 d i is the Re- 
mainder required. 

Exam. 14. The 5 4 being heh to * — 1 if that is | 
. added to 24 the Sum is — 2 a, by Art. 3. but the m and 7 © 
| being different Quantities, ſet them down by Art. 6. only take 
| particular Care to change the Sign of 7, accordin 


g to the general 


OS DO 


Rule for — then will - > z- OH +7 be the Re- 5 
in, required. | - 


. Fran. 15. I 1 oh 3 17. 
From — amy 155% ＋ 20 27771 
Subſtract + rr rr ee 
5 AGE ONES 1 = 187 4 8 15d+78 oy 


The Truth of theſe Opinions is ww in the ſame Man 5 


ner as in Subſtraction of ſimple Quantities, by adding the 
| Remainder to the Quantity which is ſubſtracted, and obſerving, 

if that Sum is the fame, and has the ſame Signs, with thoſe 
| Quantities from which the Subſtraction was made. Thus, 


Exam. 15. — 2 4 m added to à mn, the Sum is —a mn, by 


Art. 3. to which, connecting y with the Sign T, we find that 
by adding — 2am to am + , tne Sum is — a mM +7 the 8 
; Und from which the Subltraction was made. 5 


D *** „ 


8 41 


Exam. 16. If 18 yd is added to — 374 the Sum i is 1674 


by Art. 3. and 36 added to — 16 the Sum is 20 by the ſame, 
dence the Sum of 1854 ＋ 36 added to — 35 — 16 is 15yd +20, 
b the Quantity from which the Subſtraction was made. 


Exam. 17. By adding 15 4 to — 4 the Sum is 14 a, by 


| Art. 3. and by adding 7 4 to — 8 4 the Sum is — a, by the 
ſame, to which putting down the 7, there being no Quantity 
do be added to that, hence 154+ 7 a added to—d4-|- 7 —8 a 


Fr. the Sum is 14 4 + 7 —a, the Quantity from which the Sub- | 
ſtraction was made. 


But if the Quantities to be ſubſtracted are Fand thoſe om 


which the Subſtraction is to be made, ſet down theſe with the 
ſame Signs and Co-efficients they have in the Example, after 


which place the Quantities to be . wh their Co- 
e but change their DIO Sn he 


Exam. 18. 1 Fan. 19. Firn. 20. 
Lo SO Ok . 1 1 — 22. 
5 Remains 2 at ZI —20 55 I 


Exam. 18. Wein put down 2 a, after which put LIP | the 


5 Quantity to be ſubſtracted being + 4, and 24 — 41 is the Re- 


FD] mainder required, 


Exam. 19. Having put down — 3 7. to chat mand” 2 a wid 


the Sign —, fois — 35 — 24 the Remainder requires. * 
Aon E 


xample 1 is done in the ſame Manner. 
And if compound Quantities are to be ſudſtracted from com- 


- ; pound Quantities, but unlike, ſet down all the Quantities one 
after the other, but change the Signs of thoſe Quantities 3 
„ de ſubſtracted, as in aſe 3 7 


3 1 2445 5 „„ l 
"Take. ay=>=2e © 55 —a+3y_ 


Remains 2 20 85 e 


tk; wrote down 2 a +5m, to that connect 37 with the 


Sign —, it being + in the Example, to which connect 2 d 
with the Sign , it being — in the Example. 


In the other Example, "having wrote down — 4 4 + 2 th to 


tis connect 5 4 with the Sign +, it being — in the Example, 
do which connect 3 #: with the Sign way it being + in the 
1 5 Example. 2 RT 


MULTI 


is: ) Caſe I, 


negative, ſet or join the Letters together, and to them prefuc - 
: the Sign + which will be the Product — = 


[19]. 


MULTIPLICATION, 


In n which there. are three C afes. 


. E N the Signs of the Quantities t. to * 
multiplied, are both affirmative, or both 


5 Fram, " Exon. 2. | Pram. 3. a + 
| Multiply | . — 2 | ee 
ä . > Sor —. 5 3 3 
Product da a Ta 


e 1. Having coined the Letters 4 a, N each of them - 


|: - having the affirmative Sign, therefore, * the Rule, 4 4, or 
＋ 44, is the Product required. | 


Exam. 2. Having joined the Letters m and y, and och of 7 


L them having the affirmative Sign, TO * the Rule, m » 
"0 + my, is the Product required. - 


Exam. 3. Having joined the Quantities : Sz 2 a, "ond ach of 5 


them having the ſame Sign, therefore, by. — _ a x, of 
+ 4 , is the Product required. 
Exam. 4. Having joined the Quantities da and *, 451 both £6 
having the lame 85 8, therefore 4 an, or nut 4 2 is s the Pror | 


Sul e e 5 
„ Gam, * | Brom: 8, ” 
Matty 2 Ds OG: OE eng” : OM. 
. . VVV 3 5 an 
: Produ „ 2 1 77 = 


Exam. 5. . joined a a, and both the Quantities being 


5 therefore a à is the Product required. | 
Exam. 6. Having joined the Quantities a m and 4, and both 
having the Sign —, hence a m d is the Product requued. 


Exam. 7 aving joined the Quantities y and d p, and be- 


cauſe both have the ſame Sign, therefore 4 p 7 is the Projud | 
; required. 


Exam, 8. Havin: joined the Quantities am or an, nd | 


: both baving * ſame Sign, therefore ama 'F is the n 
e | | 


* . 8 : 10. if 


20 1 
10. If the Mubiplicand conſiſts of two or more Quantities 
connected by the Signs + or —, then the Multiplier muſt be 


_ multiplied into each of thoſe Quantities, prefixing to each par- 


tticular Mobtiplication it its Sign, which = give the Pro- 
| 5 duct. Thus, | | | b 


„ | Exam. 9. Exam. 10. Exam. IT. „ 
TS a * 4 „„ +75 2 — .-: 
Product n 5 EET Df py 


Sm 9. It we mul Itiply a by m, the Product is m a, by 
Art. 9. and multiplving 4 by n, the Product is m d, by 
Art. q. but as n and / have both the affirmative Sign, therefore 
prefix the Sign + betor. m d, and ma + md is the TRE.” 


: required, 


Zaum. 10. "Moulkiplyiog * by d, the Product is 4 K, and 


” "multiplying y by d, the P: odudt is # by Art. 9. but as d and 
504: have both the Sien + , prefixing that Sign before 4 * we have 5 
d ＋ dy, the Product requied. _ 


"Exam. 1 Multiply! ing mx by wn the product * 7 m "x, 5 


ZE bs Art. q. and for the ſame Reaſon — n multiplied by — p, the 
Product is pn, then connecting p mx and p 1 with the Sign Fo = 
* we have mg mx + the FIG required. — 


5 — | Exam. 12, 5 . 1 Nl 3 5 
: Mukiply | = Ry: . . ; ad+z | 
Product ama 5 ee, 1 5 25 mn 


© Fram. 12. 1 — m by — d, the Product is 1 by 5 
what was ſaid at Example 11, and multiplying — d by — , 
the Product is for the ſame Reaſon dy, and connecting dm and 

Ay with the Sign +, we have 4m + dy, the Product required. 


Exam. 13. Multiplying — a by — x, we have a x for the 


Product, as in the lalt Example, and from multiplying — = y 
by — x, ue have for the ſame Reaſon x z y for this Product, 

then connecting ax and xzy with the Sign ＋ we have 
; ax KA the Product required, | 


Exam. 14. Multiplying a 4 by y, the Produd ; 15 oh I : 


muttiplying 2 by y, the Product is yZ; but as the Signs of y_ 
and z are both alike, therefore prefixing the Sign g- to. J Z, WE 
have a 49 * Sy the Product 1 re 


11. It 


. —e———_ ewes: 
——ñ——ů“6l.1Äñ%Z!́ ꝗ́q́ «[t 
- — — K ͤ— rꝛTrXf N 


MULTITLICAT LON. 21 


es 11. It may be proper to caution the Learner, that in 

be Multiplication it is quite indifferent which Letter he places firſt, 
r- or laſt, for to multiply a m by d, the Product is à m d, or 
o- m d a, or d m a, or ad n, or any of the different Poſitions 


in which the three Letters can be placed; this will be more 
compleatly and fully underſtood when we come to apply the 
Science to the Solution of Problems: But, that the Learner may 
form ſome Idea of the Truth of this, ſuppoſe we were to multi- 
ply 3, 5, and 7 together, the Product will be the ſame in what- 
WR r Order theſe three Numbers 3 are CAA 4 — 1 


We This Obſervation 1 I avis the Towne 6 to 5 fie in bis Mind, 1 5 
. : prevent concluding he has done any of the following Examples Es 
th _ ertoneouſly, by happening to place the Letters different from 5 


what they are in the Book. 
1 12. But if the Multiplier and Multiplicand conſiſts of n r | 
3 more Quantities, then begin and multiply the Multiplicand by 
any one Quantity in the Multiplier, according to the Directions 
in Art. 9. and 10. after that multiply the Multiplicand by _ 
another Quantity in the Multiplier, and put this Product under 
the other, and continue doing this till the Multiplicand has been 
multiplied by every Quantity in the Multiplier; then under theſe 
Products draw a Line, and add them together by the ſeveral 


5 5 Caſes of N and — will be the 3 * 

d „„ Baa. . 

9085 : Mutiply a + 5 | 

e 5 By m + "= 9 7 | | L 15 
2 = DD | 7 ma af m : þ the product of- a TY 3 multiplied by m, IF; ” 
_— AE IG 19 55 
„ na + 1 5 the Product of a+ b, multiplied by n, by 
y 5 1 eee Sn by Art. 6. the Pro- 
e 1 a — | 


bs Es „  Mutiply 


3 


. 0 E B R 4. 
8 Nn m 2 | 
rt 
ON Tampa) the arg of f multiplied by a, * 
rt. 10. | 

md + 54 the Product of m + , multiplied by 4, by 8 


the ſame. 


F the ro- 5 
| F Rains De 


Multiply - — 7 — 4 
MN OW. 
„„ n the Product 9 by. 

Em, by Art. 10. 
4 2 * d z the Product of —a—d multiplied by- _ , 


= dy the ame. 
72 555888 the Sum * Art. 6. the Produc | 
„„ N required. | | | 


5 Muläpy * 


aa er the product of a + b multiplied SD a, | by 5 
N „ 
„ 21 + b b the Product of a + b muſtiplied by b, by the - 
95 5 ane, 
E TE 24 7 F 3 the Produtt of a + b waer jed by 
| | a+ * | 


oY 2 Ma a the Addition of ihe laſt 1 1 3 there 
is ab in each of the two Lines, and there | being no Co-efficient 
prefixt, Unity or 1 being then always underſtood to be the Co- 
efficient, hence 1 ab added to f ab iz 240; the other Quantitics 


4 and 2 5 are ſet down as in the former Examples, © (merefore | 


aa+2ab+bb is the product required. 
And in ſuch Additions as theſe I recommend it to the 


55 Learner, before he begins to add, to examine the ſeveral Quan- 


tities, and ſee if the Letters in any two of them are alike, and if : 


they are to collect them into one Sum, according to Art. 1 and _ 
33 remembering, that though the Letters which compoſe the _ 


two Quantities are not in the ſame Order i in each; yet if they 

are but the ſame Letters, and no more in one than there is in 

the other Quantity, they are che lame, and may be added EP 
| Art. 1 and. © 


MULTIPLICATION. 2 
The four following . are for the Exerciſe of the 


| Learner. 


| _ Multiply | 24. 5 5 | * 


„% - Fas e 
LEED ——— | aa+ay 
. . 1 
Product e, 424 ＋ 245 ＋＋ . 
| Multiply „In . —a—d 
VV 
2 27 
Product eee „ eee? 


13. Caſe 2. If there are Co-efficients or prefixt Numbers, T 
then multiply the Numbers as in common Arithmetic, and to : 

: their Products Join me . of low NY found = the 
laſt Caſe. Rs | 


ES. Eran, 1. . WE | rn. 2 Exam. 4. 
By C 
Product Gam 15 . ä 


Exam. 1. "The Product of the Co-eflcicats 2 ad 3 is 6: the 
Product of a multiplied by mis a m, the Signs w_ alike, j Joining | 
theſe together it is 6 a mn, the Product required. 
| Exam. 2. The Product of 5 by 3 is 15: the Product of m 
by y is , for the Signs are alike, Joining: theſe together it 1 
is 15 my, the Product required. 
Exam. 3. The Product of 7 by 3 is 21: the Product of a 4 
by = is a d m, the Signs being like, and Joining the 21 and 
«dm it is 21 ad n, the Product required. EE 
| Exam. 4. The Product of 2, gay 1 the Coefficient of a, is 1 
- 2, to which joining ay, the Product of à and , it is 2 495 the 
Product required, for the Signs of * 25 and 4 are ey 
| both RAY Dn = 


)J 6 ds 


By . amws : A IIEDS cc 


FN Product | 14amd 12dza 9557 Xl 14a . 
„ 14. Ad 


24 5 ALGEBRA Et 
5 xx Bs And if there are two or more Quantities with Co ef- 
cients connected by the Signs + or —, to be multiplied by = 


Quantity and its Co-efficient, they are multiplied as in the Ja 
Article, only connecting the ſeveral particular Products * 


VWwWoich their proper _ as was done at Art. 10. 


; — . N : "Pain 2, 5 | | 3 3. I 
| blase 221435 35 +54 5 Key: 2y—2a 


Poult bam+gom ELECT 5 6yz ee 5 


. 1. Multiplying 2 4 by 3 m the product i is bam, by 
Art. 13. and then multiplying 3 m by 35 the Product is 9 b n, 
by Art. 13. to which prefixing the affirmative Sign, as the 


Signs of 36 and 3m are alike, and 0 a 2 * gow is the Product 1 
15 required. 1 


e . Moltiplying 37 by 5 m the Product i is 15 5 by ; 
f Article 13. then multiplying 5 m by 5 4 the Product is 


25 dn, to which prefixing the affirmative Sign, as the Signs f ; 
„ an 3. m are alike, ane 257 n 5 * dm is the TO. 
Et required. | 


Exam. 3. ' Mubiphying - 3 7 7 32 the product is 6 7 R 


5 by Art. 9 and 13. Again, multiplying — 2 a by — 3z the 


Product is 6 4 2, for the Signs of 2 a and 3 z are alike, and con- OT 
necting 65 2 and 6 Za with the Fs we have * 2 * 845. h 
; mw Product N . 8 


| ram. 4. of 4 e 6. 
Mukply | 32 7 7 oy OP Woo | ie : 


-" ay 6 a 5 — 8 „„ ͤ | 7 


Product 15 7771 "Ba 12me Yap eee 


N a: 4 Multiplying 3m by 51 the product is 18 2. wid 
15 multiphying 25 by a the Product is 125 a, and placing the 


Sign + before 12 y a, becauſe. the Signs of 6 4 and 2y 3 7 


alike, we have 18 ma + 12 y a, the Product required. 
Team. 5. Multiplying — 2 4 by — 4 @ the Product is 8 da, 7 
| for the Signs of 2 4 and 44 are alike, being both negative, 
therefore Bd a or — 8 da is the Product of theſe Quamities. 


Na multiplying — 4 by — 3 m the Product is 12 M a, to 


which prefixing the affirmative Sign, as 3 m and 4a have the 
ſame Sign, both being negative, ad we have 8 44 + 12 m a 
the. Produt required, 


MULTIPLICATION. 23 
Exam. 6, The Produꝶ of 35 by —2 6 h 650, or +656, 
and the Product of — 7 m by — 24 is 14 amy, or + 14amy, | 


hence, for the Reaſon in the laſt Example, 6 ,a+ 192 5 


the Product — 


* | "AAS. 5 42 1 Gs 5 
Product 5 e 0 820 +120) "IF ol 


15. And if there are two or more Quantiies with Co- 


efficients connected by the Signs or —, to be multiplied by 


two or more Quantities with -Co- efficients connected in the 
fame Manner, the Quantities are to be multiplied as at Art. 12. 
taking due Care to N the n as has been _ 155 


Art. 14. Thus, 
Multiply 2 ＋ 350 


28 r © FEE 
Do * 9 ab the Product of 24a + 55 multilied by - 
3a, by Art. 14. 


10 ma + > ey the Product of 20+ 35 multiplied | 


by 5 m. by the fame. 


| . 15 9 the product 8 
; quired, being the Sum of the two 12 2 cular Fraducts which ar 
acded together by. Art. 6. | 


e oy zm+5y 


By n | | 3 | 
62 m- 1049 the Product of - 3 n + 5 y mukiplies L 
by 2a, by Art. 14. 5 
9 mn + 15 yn the Product of yg m + 57 multiplied RR 

„ zu, An i. 

| 3 Toay+gmn +I59yn the Produdl required, — 
being the Sum of the two * which ue added together 

by Art. 6. py = | | 


Mukiply 2 = 35 


By 5 


215 44a +6as the product of 20+3b multiplied by 1; 
” 2 26 by Aft. 1 e 
| $56 + 0x4 the Product of 24435 multiplied by 
: 2 , by the ſame. . 


444 * 10a L T + 6656 the Product ted. In this 
E. A. ition 


3 41 0 E E K 4 
Addition the Reader! is to obſerve that in one Line there is 6 $3: 
and in the other Line there is 4 ab, which two Quantities 


added together the Sum is 10 a 5, by Art, 1. but the 44 and 
666 being different Quantities, they ate fet down by Art. 6. 


hence the Product of 2 4 -|- 3 b e by 2 4 5 2 b, is 


3 * 10 40 U. td 


Multiply 3 47 1 55 31 5 


„Ji. WO LEED r 
| 644 ＋ 1472 1 e 34% 
154 ＋ 351K 3 A + S308 - 


Product bag+14ba+15an+350n | 3aa+140a+806 


16. Caſe 3. When the Signs af the two Quantities to be. 


multiplied are one affirmative and the other negative, then 
muultiply the Quantities as before md but to their N 5 
19 pane 5 the negative Sign. 5 Ts 


Ex vom. 1. knn. 2. Fran. 3. Exam. 4. 
. By 5 7 VV 
HD Produc — 5 — 7 e 1 


"Hos I. "The Product « of F bby. aisba, for Multiplication ' 


” only joining the Letters, but as the Sign of 6 is — and that 
of a is +, therefore to 5 4 poet. the Sign - —, fo is — ba the 
| Product required. 


Exam. 2. The product af a by 4is 4 d, . as the . of 


= 4 and d are different, therefore peek the ow: — to 4 d, and 
_ —@d is the Product required. 


Exam. 3. The Product of a m by y is is 4 m 7, but 28 hs Gin 


if a m and y are different, therefore * the . eee 
ſo is — amy the Product required. 


Exam. 4. The Product of d m by 2 is ts z, but as the 


Signs of dem and z are different, therefore prefix the Sign — 
to m x, fois —dmsz the Product required. = 
This Operation being the ſame as at Art. 9, lag Care 
to make the Sign of the Product —, I ſhall only ſubjain the 

followug 3 for the Exexcile of the Learner, | 


Multiply 


MULTIPLICATION. 27 


| Multiply > —  —e nm 
FF 1 5 dy BEE 


Product N : * D 5 


17. And if two or more Quantities with Coefficients are to 5 

8 be multiplied into any one Quantity with a different Sign, they 

are multiplied as at Art. 14. taking Care of the Signs . in 
the Product, . to Art. * and 16. TD ow | 


- | Exam, ERS Dram. 2. | = | Exam. 3. 
Multiply —Ja—2% | 23+54 5 —— 
771 e . 


Product —gam—bzm De : = 


Ly by OR 15 Multiplying 28 by 3m, the product by Art. 13. 
is 9 am, but as 3 m has the Sign -+ prefixed to it, and 3 à has 


the Sign — rn to it, therefore to the Product 9 a m prefix 


the Sign —, by Art. 16. Again, 2 z multiplied by 3m the 
Product is 6 z un, but as 2% has the Sign — to it, and 3m the 
Sign T, therefore to 6 z n prefix the Sign —, — Art. 16. and = 
e294 — 62 n is the Product required. | 


Exam. 2. Multiplying 2 y by 3 a, the Product is 6 a y, but 


zs the Sign of 2y is +, and that of 3 à is , therefore tobay 
prefix the Sign —, by Art. 16. Then multiplying 5 4 by 34 


.the Product is 15 ad, but as the Sign of 5 4 is +, and that of 
3a is —, therefore prefix the Sign — to 15 ad ad Art. 16. 


5 and — 64 — 15 4 is the Product required. 


> Sa. 3. Multiplying 5 m by 3 d, the Product is I5 3 m * 
but as the Sign of 5 mn is —, and that of 3 4 is +, therefore 
prefix the Sign — to 15 md. Again, multiplying 2y by 34, 
the Product is 6 y d, but becauſe the Signs of 2y and 3 d are 
different, therefore prefix the Sign — to 6d 55 and — 15 1 4 — 
©64y is the Product required. | 
Examples for the CO. of the Learner, Os. 


Muligly 23 %%% „ 
Product desu = mgm 


5 18. And if two or more Quantities with Co-efficients are to 2 

1 885 be multi; lied with two or more Quantities with Co-efficients, if 

their Signs are unlike, yet they are multiplied as at Art. 15. 
tak n. ; due Care o the * of the Product, by Art. 9. and 16. 
h E 2 | —y 


— — 
— ñ— arecyd-e — 3 — 


— — — eee COnnES 
— — a — 
; F 


Multiply | | d 
Dy He SS: 


28 ALGEBRA. 


Muldply 20-—2S: 
B 46465 


—=T2ab—8dm the Product of — 3a— 2 m mukiphied - 

5 | by 46, by Art. 17. | 

7 —18 95—12ym the product of — 3a—2m muli- | 
3 plied by 65, by Art. 17. 

| 12ab—Ebm—i8ay—1ym the Product re- 


9 quired, being the Sum of the two N EN, which * 8 
155 . * —_ 6. | | 


Multiply 55 +3 m 


A — 1 4—32 5 


—— 3 dm the product of 55 4 zm „ multiplied 95 
. by — 7d, by Art. 17. CS 
— 15 9 —9 am the Product of gy + 3m multiplied 
N by - 34, by Art. 17. | 
: r the product „ 


. quired, being the Sum of the two particular P roducts, which 2 5 
aaded by Af. 6. 8 


| | oa=oabe the Product of: 24 4 135 multiplied i 
| by — 2 a, by Art. I7. | 8 
—bob—gbs the Product of 2 44 35 multiplied _ 
3 by — 3, by Art. 17. ; 7 

Pe —Jaa—12ab—gbb the Product required : por 5 


WM 1 this Addition the Reader may obſerve that there is — 6 4 
in each of the two particular Products, which being added toge- 
ther by Art. 1. make — 12 4b, but — 42 à and — 9b b being 
different Quantities, they muſt be placed ſeparate from one 
another. T are — of this Kind at Art. 1 5. 5 


7 * Tee may bs for the Lac 8 1 to be 3 in Mind, © 7 


i that if any Algebraic Quantities are to be multiplied by a pure 
Number, that then this Number is to be multiplied into every 
'._ one of the Co-efficients of the other Quantities, in all Reſpects as 


before, and to each particular Product ſet or Join that * N 


whoſe S efficient was s multiplied. . 


Exam. 


joining bit is 18 b, and becauſe 6 and 36 have both the Sign +, _ 


Again, multiplying 4 by 7 it is 28, to which joining d it is 


T1 Product required. 


MULTIPLICATION. 29 


Exam. 1. ; | Exam. 2. | Exam. * 
By V 5 9 
Product. FRED 183 —21m—2850 - 3527 


Exam. 1. Multiplying 6 by 2 the product i is I2, to which : 
joining a it is 12 a, then multiplying 3 by 6 it is 18, to which 


therefore by Art. g. prefix the * to 18 b, ſo is 12 TIE 18 b 
the Product required. 0 
Exam. 2. Multiplying 3 by 7 it is 21, to which ; joining nit 
is 21 m, but as the Sign of 2m is —, and that of 7 is -|-, there- 

fore by Art. 16. prefix the Sign — to 21 m, and it is — 21 mn. 


28 d, but as the Signs of 44 and 7 are likewiſe unlike, there- 
| fore to 28 d prefix the Sign ay and - —21m—28d is the | 


Exam. 3. . 4 by 9 the product is 36, to which 3 


| joining d it is 36 d, and becauſe the Signs of 4 d and q are alike, _ 


* the Product required. 


dy Art. 16 and 17. 


therefore it will be 36 4, or + 36 4; and multiplying 9 by 
35 the Product will be 27 y, to which muſt be prefixt the Sign 
T, becauſe 35 and 9 have the fame oſt ſo is 30 «+ 27, 1 85 


Examples wherein, all the three cafe of Mattplication are 
promilcuouſly uſed. OY 5 


| Multiply 3 
- * 5 m ＋ 2 

= Toma—igmb 
„ 4425 — 655 „ 
Prodact eee eee 


5 The 2a being multiplied by 5 m the Product i is 10 m 4, by 
Art. 13. and — 36 being multiplied by the fame 5 * the 
Product is — 15 mb, by Art. 16. and 1 | 
And 2a being multiplied by 2 y the Product is 4ay, by ; 
Art. 13. and — 36 multiplied by 2y the Product i is — 5 b, 


No draw the Line and begin to add them, and 3 the 5 
| Quantities are all different, they are added by Art. 6. and there- 
fore the n be 22 Eh bc] 


Multiply ” 


20 ALGEBRA. 
3 — mM ＋ 24 
ͤ;ͤ 4 


5 — 21 u 
| 28 n - 8 


E pus —21 my +605 + abs ve 


The —- 7 mn ; woltiglied by 47 the product is — 21 m 75 by 15 
Att. 16 and 17. and 24 Raped by 3y the Product is 6 42 
5 by Art. 13. 1 


And — 7 Mm 3 into — 4 n the product i is 28 mu, by — 


Art. 13. and —4n mul:iplied by 2 a the, Product. is — 14 : 
by Art. 16 and 17. He 
Now begin the Addition, and hare the Ouaatities are 
all different, they are added by Art. 6. and the * 18 
e | 


Multiply | 4% 
„ 22231 
5 . 
5 


85 > Product 444 — 2 bb 


Maktiplying 3 2a 4 2a the Produtt i is 4 a a, and ultphing 8 


3b by 2 à the Product is 6 4 b. 


And multiplying 2 a by — 3 5 the Product is == 6 @ b, 
| becaule the Signs of the two Quantities are unlike, and for the 


2; - :mw Reaſon the Product of 3b by — 36 is — 966. 


| Now begin the Addition, and I obſerve in the firſt Line there ; 


is s 4 64 bor 6 ab, but in the ſecond Line there is —6 ab, 


now becauſe the Co-efficients are equal, the. Quantities alike, 


1 but the Signs being contrary, therefore by Art. 5. theſe Quanti- 


ties will deſtroy one another, then putting down the 4aa and 
gas. bb, * Art. 6. we have FEEDS b by the . e 


fd Multiply | CR TS 
” — 4 41 3 . 1 
5 — 21 α—0 1244 the Protect of J - 4 @ multi 1 5 
| plied by — 3a : 

25 +208 the Product of 1m +44 multi- 

9 8 plwKwied by 5, by Art. 0 
oa eee e 85 


Multi l/ 


5 DIVISION. —— 
Multiply ga+b Fs PO 
B + $6.5 
1 aa +2ab the product 4 2. 
15 ab + 35 the Producł of e 73 


N 10 44 17 N 


— 


Xx v 1 8 1 0 N, 


1 which there are re four Cafes. 


20, Caſe r. BEN the Shri of 8 
8 divided are both aht mative, or botk ne- 
e gative, ect all thoſe Quantities in the Dividend and Prviſor 

cat are alike, and ſet down the Remainder, prefixing t to f it © yp | 


1 Sign +» _ will be the 2 VE” 


Exam. 1. Exam: 2. | Exam. 3 : Exam. a 
5 Quotient 1 nn 5 ** n 3 8 


ny 1. en is in oa Dividend and Divifor, 0 oY 


. tt, and 5 being only left, it is the Quotient fought, and is ta 
baue the Sign -g, becauſe the Signs of à b and a are alike. 
Exam. 2, Becauſe d is in the Dividend and Divifor, reject 
5 it, and there being only m left, it is the Quotient ſought, 
which muſt have the Sign +> becauſe the Signs of d and 4 : 
-are Ute... 


Exam. 3 - Brews m is in the Dividend and Divifor, rejece ; 


nd 2 * only left, I write it down for the Quotient 


ſought, which muſt have he Sign ＋ becauſe mn and m have 


55 the fame Sign. 


K Becauſe 9 is in the Dividend and Divifor, 1 rejeQ - 

tit, and place down a, the Quamity left, for the Quotient ; 

fought, which muſt wave the Sign +» for the Signs « of a * and 5 
Fl are alike, | £ : 


E am, 


in the Dividend, then you muſt uy _— thoſe (Quantities | in 


| Brom: 5. Exam. 6. Exam. 7. Han. 9. : 


Divide | 5 . — 457 nd — 
8 By - ==. | e 15 2 2 
3 N : : eo I Gd - 5 n 


” Mini: $. l am is in | the Dividend and Dice, Nied | 


itt, and place down d for the Quotient, which muſt have the 
affirmative Sign, for the Signs of amd and am are alik 


Exam. 6. Becauſe phy is in the Dividend and Diviſor, I 


"ee it, and place down a, the remaining Quantity, for the 
: Quotient, which muſt have we affirmative Sign, for the Signs | 
5 of apy and py are alike. Ts 


Exam. 7. Becauſe ma is in the Dividend NY Diviſor, 1 


reject it, and place down d for the Quotient, which muſt have 
the Sign +, becauſe the Signs of md a and ma are alike. 


Exam. 8, Becauſe 2 is in the Dividend and Dirie, I 


: reject it, and place down y m, or ny, which is the ſame thing, 
for the Quotient ſought, and muſt have the * +» becaule 
e the 8 Signs of m 75 and z are alike. E - 


| Divide apz | e LY | abdy | 


V 
New = „CCC 8 ab Re as. 


Tbe Truth of en 8 in Diviſioa ma ay be. proved 


5 like thoſe in Arichnietic, for the Quotient and Diviſor being 
multiplied, the P.oduct will be the Dividend if the Work is 
true; thus in the ſecond Example of the laſt four, by mul iplying 
n the Quotient in:o — m d the Dis i or, the Product is m 4 8 
or m u d, to which muſt be prefixt the Sign —, by Art. 16. be- 
cauſe the Signs of d and x are unlike, hence the Product wich 
its Sign is — m nd, the given Dividend. ; 
And in the laſt Ex: amp . if we multiply J the Quotient | 
9 the Diviſor, the Product is bday, or ab dy, which is the 
ſame thing, by Art. 11. and this Quantity muit have the afürf- 
mative Sign, by Art. 9. for the Signs of % 4 and a y ate alike, 
hence + abdy, orabdy, is the Product with its Sign, the ſame 
zs the given Dividend: And ſo of any other Example. 


21. But if all the Quantities in the Diviſor ate not to be found | 


the 


DIVISION. 5 33 


the Dividend and Diviſor that are alike, placing down the re- 
maining Quantities of the Dividend, and under them thoſe of 
the Diviſor that are not rejected dy this Rule; which will 


be the Quotient fought, and Rand like A 1 F raction — 
common Arithmetic. 


un ken, Bron. 3, Fes. 
Divide A amb \ ndz 5 —dayp 1 r. 
W 9 24 pad 
Quotient | J EO,  .. A» 


| 8 | TT „ ad 


Exam. 1. | Becauſe / a is in the Dividend and Divifor, rjech | 
it, and place down n the remaining Part of the Dividend, 


= under which drawing a * and place y the remaining Part of - 


the Dir ir, fo will — ” be the e Quotient ſought, which muſt 


| harerhe Sign . by Art, 20. as the Signs « of the Quantities _ 
de divided are alike. 5 


Exam. 2. Becauſe is in 100 Dividend Py Divide: 9354 - ; 


© and place down 4 z the remaining Part of the Dividend, 


5 under which drawing a Line, and. place a the remaining Part of : 


the Diviſor, ſo i is Es the Quotient required, and it muſt have . 
5 © 


the Sign als by Art. 20. as the Signs of the Quantities to be : 


©. tay ided are alike. 


Exam. 3. Becauſe a þ is is in both Dividend . Divice: re je 


it, and write down 4) the remaining Part of the Dividend, EY 


under which place 2 the remaining Part ” yg is ering; as In the | 


i two former Examples, ſo is il or + 2 „the Quotient re- 
2 2 


wo . for the Signs of the two Quantities to be divided are 


alike. 5 
Exam. 4. Becauſe 7 is in both Dividend and Divifer, rejeft ; 
it, and write down » qr the 5 Part of the Dividend, 
under which place a 4 the remaining Part of the Diviſor, and 135 
QT. 


* the Quotient required, which will be afficmative by TE 


Art. 20. becauſe t the * of p 1 27 and U ad are alike, | 
5 _ Bi 


gd N am Ts @ the _—_— is My by the fame Art. but 


CH TT ES & SD 


Divide — 49 9 n a dx mnd —yzdb 

_ —anm ap ma —y 24 

Quotient = —S a EE. 
"WG 9 4 a 


Theſe C 8 are - proved a 2s at Art. 20. . 5 


the Quotient by the Diviſor; for in the laſt Example the Quotient | 


Ws — which i is a F cen; the Diviſor i is — 5 2 2, which by the —— 


a 


Rule of Vulgar Fractions in common Arithmetic | is made this im- 


. proper F raftion— Z 25 — S then the two Fractions to be e | 


a 


are —, and 2 , mulcplying the Numerators we have 


_ db yzafor the new Mae: and multiplying the Denominators | 


ve have a for the e hence the Product i is this Fraction 4 
3 


— but as 4 2 has the negative Sign, and . has 
n 1 a 


5 - the airmative Sign, ther efore by Art. 16, prefix the Sign Tn to 
dbyza_ | 


=, 


and i it is — , the Product with its true Sign: 


* 


Bur i in this FraQtion : as — 4 b yza is to be divided by a, reject- 


5 ing a both in Dividend and Diviſor by Art. 20. we have — 4% 3 
or - z A4, the ſame with the Dividend in the given Example ; : 
in like Manner may the other be proved. 


22. And if there are two or more Quantities connected by | 


| the Signs + or — to be divided by any ſingle Quantity, every 
Quantity in the Dividend muſt be divided by the Diviſor, ſetting 5 
don the particular Quotients, as at Art. 20. which muſt be 
connected by the Sign +, when the whos ant of the _—_— iq 7 


0 ocean, are FROM alike, 
kr. . Fun a. 1 
r . e, e 
Wy a 5 m — 4 | 
Gent r e ESTI 


8 35 Deiner ab by 2 the Quotient i is b, by And 20. 5 
"= 


alike: then dividing — a m by — a the Quotient is m, by Art. 


DIVISION. 35 
| as am and @ have both the affirmative Sign, therefore to m pre- 
fix the Sign +, ſo is þ + m the Quotient required. 
Exam. 2. m d being divided by m the Quotient is 4, by Art. : 
20. and dividing m z % m the Quotient is z, to which prefix- 
ing the Sign +, as mz and m have both the ſame Sign, | we have 
4 +- 2 for the Quotient required. | 

| Exam. 3. da being divided by d the Quotient 3 is a, 220 be- 4 
cauſe da and a have both the negative Sign, or the Signs ace 
| alike, therefore à muſt have the Sign +, whence it is +a or 4, 
and dividing — 4 p q by — 4 the Quotient is p g, to which 

muſt be prefixed the Sign +, for the Signs of 4p q and 4 are 
ö alike, hence we ; have a «+ 7 q for the NR 1 TY 


| Brom 4. | Brom. 3. | Exam. « 
Divide „ 51 . e . 
A ee ee 3 RT 
: | Quotient | — 7:1 2 9 55 | 95 n + n 5 : -Þ +* ES 


1 Exam. . Dividing — | a b hs the Quatient is < by ” 
— Art. 20. and it muſt be + & or b, as the Signs of ab and q are 


29. becauſe the Signs of a m and à are alike, then connecting : 
b and m with the Sign +, and b + mis the Quotient required. 
Exam. 5. Dividing bm by 5 the Quotient i is m, by Att. 20. 
and dividing b = by 6 the Quotient is u, and as 5 u and & bave 
the ſame Sign, therefore . the Sign + to u, ſo i is m + * 
the Quotient required. - 
Exam. 6. Dividing — 2) 9 by — -Zy the Quotient 25 by | 
Art. 20. and dividing — z y a by — z y the Quotient is a, to 
which prefixing the Sign +, for the Signs of z) 4 * 2 are 
5 , we have 5 + a the 9 required, | - 5 
T Divide 8 3 a—zed- ON e E 5 
JJ ² d En e 


ne. 85 n+4 id nin xs 85 3 T5 


—— 


85 ' The Truth of theſe Cds are proved by molietia the | 

ns Quotient by the Diviſor, if that Product agrees with the Divi” 
dend in its Quantities and Signs the Work is true, otherwiſe” 
not. Now in the laſt Example the Quotient y + z, and the 
Diviſor — 4, being multiplied together by Art. 2 they pro- 
uns — * — 4, the given Dividend. 


T 2 5 23. Caſe 


„ ALGEBRA 5 
23. Caſe 2. When the Signs of the Quantities to be divided 


are one affirmative and the other negative, find the Quotient of 
the Quantities as before ; but to * * the e Sign, | 


or Sign —. 1 
Exam. 1. f 3 rm . Sl & | 
de am 2 4 . 
Co 1 V =_ — 


- hs: I. Pe a is in both Dividend and Diviſor, —_ 
: it and — down m the remaining Part of the Dividend, but 
zs the Signs of am and a are different, therefore to m prefix 7 
the Sign —, and it will be — m, the Quotient required. 2 
Exam. 2. Becauſe m is in the Dividend and Diviſor, reject 
it, and place down y the remaining Part of the Dividend, 
but as the Signs of mn þ and m are different, therefore to 7þ 
prefix the — —, and it will be — 1 the Quotient re- 
nee 
e eren ay is in . Dividend and Divider, 
. reject it, and place down = the remaining Part of the 
Dividend, but as the Signs of 3) 2 and ay are different, 
pie the” Sign — "6 * and it will be — the Quotient 
1 requjred. 5 . 
WW. Becauſe . 5 is in Ms Dividend. 4 1 : 
—-  reje& it, and place down in the remaining Part of the Divi- 
:-.-..deyd;; but the Signs of the Quantities that are divided being 
| different, to m prefix the Sign "= and it will be , the 
5 JE . t | | 


- r == L 


700 ee 

PORT 0 

1 24. "Aa i there are two or more Quamities id by 

2 the Signs + or —, to be divided by any ſingle Quantity, the 

Operation is the ſame as at Art. 22. only raking due Care 

| when the Signs of the Quantities to be divided are eee 
to > profi the Sign — — = before whoſe Ro. | 


DIVISION. 7 


5 E „ Exam. 6 Exam. 3. 
Divide an 5 . eee —dnz—dzy 
| Quotient Dad == . 


| Exam, 1. Dividing — mn by m the Quotient is u, by 0 
Art. 20. but as the Nen of mn and m are different, therefore 
dy Art, 23. I prefix the Sign — to n, and it is — n. And 
dividing — d by m, the Quotient is 4; but as the Signs of 
md and mare different, therefore by Art. 23. prefix the Sign — 
to d, hence — 1 — 4 is the Quotient required. | 


5 | Exam. 2. Dividing a d by — à the Quotient is . to which | 
prefix the Sign —, by Art. 23. which makes it — 4: then 


dividing ab by — -a, the Quotient is þ ; but as the Signs of ab 
and à are di terent, therefore by Art. 23. prefix the hes. oe — to 
, and — 4 — is the Quotient required. Foe, | 


Exam. 3. Dividing — d n z by 4 z the Quot' ent is — 1, 1 5 
Art. 20. and 23. and for the ſame Reaſon dividing — 4 2 by 


Ax, the Quotient is — y, which ry. after — n, we | have . 
— 1 — Ns the Quotient required. 1 1 


Du ide 4 „ —czx—azh | 
By : > JFC . )))%%%%%%CFͤ : eo 


1 


Qotient — 4 — 4 . 5 ——y „ 0G —_—— . 


Tbe Me of. theſe Ga are e ——— . . 


multi lying the Quotient by the Diviſor, and if it agrees with 
the Dividend * in its * and Signs, 85 the W ork. is dus, | 

_ otherwiſe not. | 
286. Caſe 3. But when there are Fi eien N to the | 
. Quantities, divide the Co-efficients as in common Arithmetic ; | 


and to their Quotients join the Quotient of the Quantities found. 


by the foregoing Directions; but cautiouſly remember, that if 
the Signs of the Quantities that are divided are alike, the Quo- 
tient muſt have the affirmative Sign, as at Art. 20. but it the 
os, of the Quanzities that are divided ae unlike, then the 
uoticnt muſt babe : the © Sign — . to it, by Art. 23. 


ran. 1. 2 1 2. Exam. 3 "pw 4. 
| Divide 16am. „l en nga — 18 
By 0 „ FRB 6a 


Lean. | 


Quotient : > ER > ws + IL 6 


” ALGEBRA. 
Exam. 1. Dividing 16 by 2 the Quotient is 8, and a m G 
— by a the Quotient is m, joining 8 to the 22 it is 8 n, and 
as 16 am and 24 have the fame Sign, hence by Art. 20: the 
Sign + muſt be Pl efixt to 8 , therefore the — is + | 
Bl or 3m. © | 
n Dividing 8 by 2 the Quotient” is 4, and dividing 

y by 2 the Quotient: i is 5, joining the 4 to the y it is 45 

| but as Byz and 2 2 have the ſame Sign, therefore by Art. 20. 
prefix the Sign + to 4 5. hence 1 4y or 4 , is the Quotient | 

required. 1 9 

Tram. 3. Dividing 24 by- 6 the Quotient 3 is 45 and dividing | 
Am by d the Quotient is m, joining 4 to the it is 4 n; but 
28 24 4 mn and 64 have the ſame Sign, prefix the Sign | to4 m 

”= | hence + 4mor4mis the Quotient required. e 
Exam. 4. Dividing 18 by 6 the Quotient is 3, and dividing 
ma by a the Quotient is m, joining 3 to the m it is 3m, and 
as 18 ma and 62 have the fame Sign, —_— by Art. 306 
"OATS. PRO. 5 | 85 


2 5. | | Exam. 6. i Find | Prom, 8. 


i Divide do ay — . 5 287% Se od : : 
„ - a Tan - Si ans oo 
Quiet gi ee 4 


i Exam. * | Dividing 1 15 by. 3 ths 1 is 5 and dividing ; 


1 a y by a the Quotient is , joining 5 to the y it is 5 , but as 


the Signs of 15 4 y and 3a are different, therefore by Art. 23. 


prefix the on = — 5 Jy and * is the Quotient . 


* 5 
5 Fra, & Dividing F by 4 the Cm is 2, and dividing | 
| 4 m by d the Quotient is , joining the 2 and m it is 2 n; but 


a 2s 8 am and 4 4 have the ſame Sign, prefix the Sign + to 2 n, 
5 by Art. 20. and + 2 m or 2m is the Quotient required. 


Exam. 7. Dividing 28 by 7 the Quotient is 4, and dividing 


= 572 by y the Quotient is z, joining the 4 and 2 it is 4 z; but as 


28 yz and 7 y have different Signs, therefore by Art. 23. prefix. 
4 the Sign — to 4 z, ſo will — 4 z be the Quotient required, 
Exam. 8. Dividing 12 by 3 the Quotient is 4, and dividing 

da by @ the Quotient is 4, joining the 4 and 4 itis 4 4; but as 
the Signs of 12 44 and 3a are different, therefore by Art. AS: 
prefix the Sign = —to 4 4, and then — 15 4 is the — 
5 —_— . 


© Divide 


Divide — 32 18 da —22ymn 1622 
By - * 5 94 1 * 
Quotient „ - 5 AS; i  —c 


. And if there: are two or more Quantities connlda; t 


ther with Co-efficients, to be divided by any fingle Quantity — | 
its Co-efficient, the Operation is ſtill performed in the ſame 


Manner, connecting the particular Quotients as at Art. 22, and 
24. ſtill carefully remembering that when the Quantities that 
are divided have: like Signs, whether affirmative or nega- 
tive, the Quotient muſt have the affirmative Sign ; but if the 
Signs of the Quantities that are divided are unlike, then the 
Quotient muſt have the — — e to it. 


Ls | | Exam. Fo: | - Exam. 2. ET 7 5 
| Divide | | 4em+120d err Laine 284n—21db EY 
Genen e e 5 WIT 


Exam. 5 Dividing 4 44 m ; by 2 4 the 8 is 2 , by 
"hw - 1 and dividing 12 ad y 2 4 the Quotient is 64, and 


| becauſe the Signs of 2 a and 12 4 d are alike, prefix the Sign 5 : 
to 64, and we have 2 1 ＋ 64, the Quotient required. f 
Exam, 2. Dividing — 16 by — 4 m the Quotient is PP 


by Art. 25. for the Signs of 16 m and 4 m are alike, —_ 
_ dividing 24 mz by — 4 m the Quotient is — 6 z, for 62 muſt 


have the negative Sign prefixt to it, the Signs of 24 mz and 
4m being unlike ; hence 4y—6z - the Quotient required. 
Exam. 3. Dividing 28 4 by 7 d the Quotient is 4 n, or 
5 4 n, for the Signs of 28 d and 7 d are alike: and dividing 
: .—2146 by 74 the Quotient is — 36, for 36 muſt have the 
negative Sign prefixt to it, as the Signs of 21 d % and 7 d are 
Unlike, hence 4n—3 b is the Quotient required. i 


Divide 1699—2894 Toy, 1620—454 


OE RAE.” 120 
Quotient Z40F7T eee ee 


Ih Truth of theſe Qperations are 3 Vikewiſe from OC | 
tiplying the Quotient by the Diviſor, for if the Work is true, 
the Product will agree with the Dividend in its Quantities . 


Signs: In the laſt Example the Divilor i is 2 Sy and the Quotient 
„ 24% now if we | | 


3g Multiply 


4 


40 g ALGEBRA. 
| Multiply 8u—2d | 
W 
102 7 —4 27 the Product is a ſame as 


che given n Dividend, and lo may the other Examples be proved. 


+. Coſe 4. But when the Cant in the ' EXE are not 


: he "ave with thoſe in the Diviſor, then place down the Dividend 
with its Signs and Co-efficients, under which drawing a Line, 

and after the Manner of V ulgar Fractions place the Diviſor with 

its Signs and Co-cihcients, . and this will be the Quotient 
7 required. VEE SN | | | | 


e | Exam, 1 Exam, 2. | ; 3: | Exam. 4. 
BE OY SE 
1 * SM - FLTY ET - 
- wotient — — ee 
58 2 V', 


Era. 1 e 1 and a ae different Quaniicies, place 


down the Divides b, under which draw a Line, and place the : 


i | Diviſor a, fo is LE the Quotient required, 
26 a 


ram. 2. Becauſe a m and d are different Quantities, TIO 


_ BN Wong a m the mono, draw a Line under it, and place the 5 
Diviſor 4, foi is 55 f 


— the Quotient required. | 


| Exam. 3. 805 3my and z are Atenent Quantities, place 


. ln 3my the Dividend, under it draw a 1255 and place 2 nr 
5 Duviſor, 0 | is 22 the Quotient required. 
- wy 


Exam 1. | Becauſe 2dy and b are Ufcrent Quanticjer A place | 


"down: 24% * n draw a Line under it, aud place b the ; 
Diviſor, a and — do is the e Quotient required. 


) 
„ 5 J. 
5 6 EE FD Fa 87 


VVV 


DIVISION. 1 


Divide ma --- 7 ” 3 mbc | 24 4 
| Quotient — 8 * eee 244 
e 1 mz * 4 77 2 


28. When two or more Quantities connected by the Signs 
+ or — are to be divided by any ſingle Quantity, and the 


Quantities in the Dividend are different from thoſe in the 


| Diviſor, then having ſet down all the Quantities in the Di- 
vidend with their Signs and Co-efficients, draw a Line under 
them all, under which place the Divitor as before, and this 


* be 7 iN required, 


Exam. I. Exam. 2. „ 
Divide 20, ian 151% 
By 5 2 nd 5 Ee : EN ; 4 9 = Ts 


"Ho . . 42 ＋ 3 b the Dividend and 5 mM the Divifor 5 
are different, thereſore place down 2 4 + 36, under which draw 5 


a Line, and 4 phe the Diviſor 5m, ſo 1 is bk the Quotient 5 | 


* 
required. 15 


£xam. 2. Becauſe 7 y — 270 the Dividend and; 37 the Di- 


Viſor are different, therefore place down 7 y — 2 , under which. 


2 71 


draw a Line, and place the Diviſor 3 u, fo b ALS 
- 1 1 


Quotient required. 


Exam. 3. Becauſe 1 152 —7 44 the Dividend 4 47 the 
Diviſor are different, therefore place down 15 2 — 7 da the 
Dividend, under which draw a Line, and place 4 y the Diviſor, | 


1 IS 295 2 the N required. 

3 1257 74 52 | 19159 | 
Goten EY 2 A 75 12 —15 —— 

| 3 1 „„ 


0G Dirie 


the 


— — — - bo - 


1 the Quotient required. 


42. 4 LO E R R A. 
Divide 34 73% 25% %. 
)) 


1 —— — — 


| Quotient 3 2—5 5 2 EDTESSIEST 


ME 1 BS „„ * 


29. If there are two or more Quamities — by 


the Signs + or —, to be divided by two or more Quantities 

connected by the Signs + or —, but the Quantities in the 
Dividend are different from thoſe in the Diviſor, it is only 
placing down the Dividend as before, under which drawing a 


Line, and place in like Manner the Diviſor, ans. this will de 
the * required. | 


| Brom. 1 1 Exam. 2. | Exam, 5 

. 3 27 % : 55 7% een 

1 5 Quotient 2atm 5 E — ——.— E — 1 AT : 
_ 5 1 Joan. — 2 


| Pram, + [Becauſe the Quantities i in the Dividend and Divifor 


ate unlike, therefore place down 2 @ -+ the Dividend with its 
. Co-efficients and Signs, under which draw a Line, and pace: 


- 5 4 ＋ 3 7 the Diviſor, fo i Is . — the Quotient required. 


334 . IF 
Exam. 2. Becauſe 5 72 7d the Dividend is different . 


; 3 a + 2 m the Diviſor, therefore place down 55 — 7d the : 
Dividend, under which draw a Line, and place 3a Þ+ 3 2m the : 


- - Div for, fo 1 ee 74 the n required. 


2 


Je . 
Exam. * Becauſe „ 2 11 the ban is 


dilferent from 3y — 24 the Dixiſor, therefore place down | 
—14m+5z—11 x the Dividend, draw a Line under it, 


and place — the N *. 2 


. | 


hs Divide 435 . 3 19 % GS 


oF . mT 
FFC 
| 3x+22 : | 54— 20 —3 T5 | 


Divide 


DIVISION. as 


Divide | —ga+gm—3d 4a+3Jy—5x 2a+23y 


, 464 7 — —5 x 24 ＋ 32 
—— LEY -_ IC e 


30. It may be juſt obſerved to the "Fr that when any - 


Quantity is divided by itfelf, or the Dividend and Diviſor ate 
alike, that then the Quotient will be Unity, or 1. And if the 
Signs of the Quantities to be divided are alike, the Quotient 


muſt have the Sign + ; but if the Signs of the Quantities to 


be divided are unlike, then to the Quotient, or . | prefix he 


Sign — | | 
Divide 265 14 mn — « FTE | 7 5 
JFEFCCCFFCFCVVVV0bTbbTbbbbbT„bbbbbbbbb > BN} 
r rn ara 0x xv 


= Be or by Fwy 25. if we divide ahi Co- 8 the Quatienc „ 
will be Unity, or 1; then, by Art. 20. rejecting all thoſe _ 
Quantities that are alike, both in the Dividend and Diviſor, 
the Quantities all vaniſh, and there will be none to be joined to 
the Unity, or 1; whence, in ſuch Caſes as theſe, . or 1, 
is the Quotient requited. 


= may be further Gael that if an abſolute or ks : 


Number is the Diviſor, the Co-efficients in the Dividend, if : 


there are more than one, muſt be divided by tie Diviſor, nod = 
to each of theſe Quotients Jo:n the PINE . of the 5 


. Dividend, as at Art. 20. 


Divide 24ma+ 8 | 1620 h. +1994+35% | 


7 | „ ee 
"EDT | e De ; 


"tur if the Divider will not exa: My divide the Co elficients of 5 
the Dividend, then place the Dividend and Diviſor in the! Man- = 


ner of Vulgar Fractions, as in the foregoing Articles. 


The Method of dividing compound Quantities by one anather, 


| where the Operation is continued as in common Alithmetic, by 
| being generally perplexing to Learners, it will be explained in 


the Method of tolving Quadratic Equations, this Diviſian not 


: being neceſſary in ſhe e Delign in Wwe come to that 
Part of the * ork. s | 


3 N | 


reine e 


8 To f find the Cube, of a - 5 To find the Cube of * 


1 65 The Square 0 of « a 2 2% The Square of b 3 — A 


: To find the Cube of . — MP 


- Now. 25 ee by 2y the}. 


And 4 yy e by 25 * 
Product will be by 4 ert. 13. 


| ; To find the Cube of =" . 


by Mw 32 "Mir muliphed . 3 z, the 


* And 9: 2 * multiples by 32. the 
— Product will be 15 Art. 13. 


[44] 


| 31. is is only raiſing of 83 FRO any given 


Root, and therefore is performed by Multiplication : 


For the Quantity which is given being multiplied by itſelf will 


be the Square f that Quantity, that Product being multiplied 
by the given Qu intity, this Product will be the Cube of that 
Quantity, and that Product multiplied again by the given 


| Quanti y. will be the fourth Power of that * and o 
a on as in common 1 A ibmetic. | | | 


[_ 


„ 


| 


5 The e Cube of a aa „ Tue Cube of b 7 IT” 5 


22 


49 me Square of 25 . 
oY 57 the Cube of 25 | 


Product wil be oy Art, I 5 


— T 

1 9 2 2 the Square of 3s 
ORE 

t 2 27 2 A 2 the Cube of 3z 


Product will be IF Art. 135 


To. 


INVOLUTION. 45 


- To find the 4 Power of —2x 


Now — 2K multiplied TE 
by —2 x, the Product * XX. x the & Square * — 2 3 

is by Art. 9 and 13. }: — | 
And 4 x x multiplied by * 
1 „ We ind þ 


— 


—8xxx the Cube of — 2x 


is by Art. 13. and 16.7) — 2K 
And -& xxx + „ 3 
1 the P roduct © e 16x55 the 4th as of — 2 * 


is by Art. ꝙ and 13. 


In like Manner any aches ſingle Quanti ty may be nll to 


any required Power, and if in the given panthey there i is more 
Letters than one, it is done in the ſame Manner. 


To find the 4th Power f 2 4 TY 
SES: * 


: e. the Square of 24 
"RS : | 


Bazabds the Cube of 206 
W 


Le the 4th Power of 20. 


32. 17 4 are two or more © Quantities cackathcs by the 


| Signs + or —, to be raiſed to any given Power, it is ſtill 


performed by common Multiplication. Two Quantities When 


eee by the Sign To. is —— called a Binomial. 


To raiſe the Binomial, 
9 / 4 + 4 to the third Power « or Cube. 
| 3 the Prod. of l multi; wi by Art. 10. 
464 the Prod. of a + b multip. by 6, by Art. 10. 


aa 24% the Sum of theſe two Products, or 


a+ EY, the Square of a+6b. 
aaaÞ2aabFabb the Product of aa+2abÞ+bb 
mmultiplied by a, by Art. 10. 


cab +2085+441 the Product of aap2abÞbb 


_ multiplied by &, by Art. 10. 


44 + 1277 * 361 +6bbb the Sum of theſe two Po 


ducts, or the Cube of a +6, 


When 


46 "ND CEREBRAL 


When two Quantities are connected * che « Sign — it 


5 e called a Reſidual. 


10 raiſe the Reſidual, 


| or * y to the third Power or Cube, 
r | 2 85 
xx—xy the product of —9 multiplied bs» „ 
ir — + y y the Product of x — multiplied by — y. 5 
Xx * —2K* y * J E me Sum of theſe two Products, or 
the — of x — * PO 


* 17 9 5 
ee the product 4 22 +29 
po multiple by x. - 
rr the Product of xx—2x3 ＋9 
; | multiplied by - ). ” 
l F 3M che Sum of theſe two pro- 
rs, or the Cube o of hn, | 


Rad if theſe und 8 have Co-eticiens, the 


Work Rall 2 as at Art. 2 


70 10 the "OOTY 


or 24 735 to the third Power. 

24 ＋ 36 1 . 

5 1 i 04 2b niet ran 
 bab +9bb the Product of 24 + 36 multiplied by 35. 

$06 + 1246 +966 the Sum of theſe two Products, 


or the 8 24 ＋ 30. 15 
244 35 | 


Baan +2400b+ a5 the Product of 44 1246 
55 95 multiplied by 2 2. 
1296+ 3600827 bb) the Produtt of ee ag 

+ 966 multiplied by 35. 


e 3GaadF 5400 2 276 bh the Sum of theſe two 
Products, or the Cube of - a ex 3 b. 


1 


EVOLUTION. > ip 
To raiſe 3m + 2 y to the third Power. 2 
Be fi 23.5 FEE 
zune ne, 
a 
eee Square of gef, 
232 . 27 :-..-: 
27mmm + 3zommy + I2myy 
Ii8mmy+24myy+8yy) 


. 27 mmm eee the Cube of 


To raiſe a—2b to > the third Power. 
424 — 25 
24 24 
—— 2 . 
de Square of —2 
4 — 26 
; e 


„ —2aab+8abb—8$33b 


aaa—baab+ 12a46b—Bbbb the Cube of a—25. : 


- IM this Example 1 have placed the ſame Quantities under 
7 each other, for the more commodious adding them, though this 


is not neceſſary, and is a Knowledge the E. will acquire 
5 from his © own Obſervation. N 


EVOLUTION. 


, 3 3. 5 T HIS is {tha Erotica of 8 = 3 op- | 


polite to Involution, and as Equations in which the 


1 Quantity riſes above the Square are generally adfected, 


and reſolved by the Method of Converging Series, we ſhall con- | 
ſider the Square Root only; and give ſuch Directions that the | 
Learner may generally know, whether the Square Root of ſuch 
Quantities as commonly occur in the Solution of Queſtions can 
EY de extracted or not. 
Now fo. many Times as any Letter is repeated, ſo high is 
the Power of that Letter ſaid to be. Thus, à is à to the firſt 
Power: 4 à is à to the ſecond Power or Square: and agagisa 


to he fourth Power, Sc. as in hn. 


And 


p required. 


48 4 EER 


And to extract the Root of any ſimple Quantity, conſider how 
many Times the Letter is repeated, or how high the Power 


of it is, and if it appears to be the fecund, third, fourth, or 


any other Power, divide that Figure which expreſſes the Heighth > 


of the Power by 2, and if it does not divide it ex.Ctly, it is a 
| Surd Quantity, and has no Square Root; but if it divides it 


exactly, ſet down the Quantity whoſe Root you are extracting 


as many Times as the Quotient of the above Diviſion ORs 85 
5 Nn that will be the Sn 1 N „ 9 5 


Exam. I. Exam. 2. Exam, 3. 


To extract the "BOW lare Root of aa. 3b bb.  bbBbbb . 
The Square Root | wo „ 2 F 


e 1. Here @ is 5 repeated twice, or to ths ſecond Power 1 


no dividing 2 by 2 the Quotient is 1, therefore As, 3 down 4 PR 
N once, or a, it is the Square Rot required. | | 


Exam, 2, Here b is repeated four times, « or to the 8 


Power; now dividing 4 by 2 the Quotient is 2, t therefore ſetting 
don b twice, or 5 b, it is the Square Root required. 


Exam. 3. Here b is repeated fix times, or to the ſixth Power; 


now dividing 6 by 2 the Quotient is 3, therefore ſetting down 5 
three times, or bb * it is the Square Root required. 


The Truth of thete Operations are proved by Moultipli- 


5 5 cation, for if the Work is right, the Square Root being multi- 
Plied by itſelf will produce the Quantity from which the Root - 
Was extracted. Thus in Example 2, „ : 


The Sauder . 235 = 
Which being multiplied by inſelf „ 
The Product is che given Square | : W 7 b A 


Andi fo of ny other Example. | 1 8 . 
Fes cam. + | | Exam. * 


Dee the fonre Bout of. aaaa __ dddddd 
e n TS dad. 


y WR 4. Here a is repeated foe times, or to the FEY, 
Power; now dividing 4. by 2 the Quotient is 2, which ſhows 
that @ muſt be repeated twice, that i is, #4 is the Square Root 


3 : 


EVOLUTION. 49 

Exam. 5. Here d is repeated ſix times, or to the ſixth 
Power; now diuwiding 6 by 2 the Quotient is 3, which ſhows 
that 4 muſt be repeated three times, 0 conſequently ddd 
is the Square Root required. 
And if the Quantity, whoſe Ne 4 is to be extracted, has dif- 
1 Letters, then conſider if the Number of Times each 
| Letter is repeated can be divided by 2 without any Remainder, 


and if they can, ſet down each Letter ſo many Times as the 


Quotient of the reſpective Diviſion directs, and joining them, 
this will be the Square Root required; but if the Number of 
Times any one Letter is repeated cannot be * * 25 yew . 

the whole n has no us anode Root. 5 


5 1 I. I 2. Exam: 3. i 
15 'To extract the Square Rom of aabbbb acaadddd mmpP a 


: | ** e „ "5d. | aadd ; Op 


| Exan. 1. How 4 4 is repeated twice, and 2 being divided by _ 


: - the Quotient i is 1, which ſhous à mult be taken ouly once, or 
3. Now b is repeated four times, or to the fourth Power, and 
4 being divided by 2 the Quotient i is 2, which ſhows þ muſt be 
repeated twice, or bb, now Jojning. a to bb, and abb is the | 
Square Root required. ” : 
Exam. 2. Here a is repeated to the fourth Power: ad 1 | 
4 by 2 the Quotient i is 2, which ſhows that a mult be repeated = 
twice, that is, it muſt be aa: Again, dis repeated to the fourth 


Power, and dividing 4 by 2 the Quotient is 2, which ſhows 


4 muſt be repeated to the ſecond Power, or dd, Now joining 


44 to d d, we have a add for the Square Root required. 


By the ſame Method of reaſoning we ſhall find i in Example 3 = 
.that the Square Root of m pp is mp. _ : 


But when it is found that the given Quantity has not fuch 1 


Root as is required, then the Square Root of ir is expreſſes J by : 
 prefixing this Sign / before it, | 


Yr . Exam. 2. Exam. 3. 


3 the Square Root of 3 bbb 5 I died - 
The Square Root " 8 ws | 4/056 94d d dd : 


\ Exam. I. 8 a is onl 3 once, BOY as we e cannot 
divide r by 2, and have the ly rep a whale. Number, therefore 
an ais a Surd Quantity, and accordingly, to expreſs de 
| | | Square | 


— — © 


ES 2 — 


50 5 ALGCEBRD:: 


Square Root of a, prefix the Sign to it, lo is * 4 the | 


Square Root required. 


Exam. 2. Here b is repented three times, al because 3 


cannot be divided by 2, and have no Remainder, therefore I 
. conclude bbb is a Surd Quantity, and to expreſs the Square 


Root of it, prefix the Sign ./ to it, ſo is / 556 the F BYE 


: Root required, 


Exam. 3. Here d bali . five times, 7 as we cannot 


2 © ide 5 by 2, and have no Remainder, therefore I conclude that 
5 is a Send Quantity, and to expreſs the Square Root of 


t, prefix the Sign to it, ſo is y 4ddad the 59 9 2 Root 


| required. 


34. But to extract the 8 Roc of compound Quincizies, . 


or thoſe connected by the Signs + or —, obſerve, _ 


i, There muit be three Quantities to make * a Square, 


for 4 —— „ multp ied by itſelt, or ſquared, the Product is 


aa--2ab+vb, by Art. 32. whence if there are only two 


- Quantitics it is a Furd. I take no Notice of any greater 
Number of Quantities than three, which may e a 
Square, as they ſeldom occur in any Operation. - 


Secondly, Whether theſe three Quantities | have two dif- 5 


ferent Letters only; there may be C Cates in which there are 
more than two different Letters in cheſe three Quantities, but 
25 they ſeldom e 1 chooſe not to perplex the | LON 
with them. | 


Thirdly, If two of "YE three Quantities are pure Powers 


5 of thoſe two Letters; that | is, in the Square of a + b there is 1 
2 à and bb, pure Powers of the Quantities @ and h. | 


.. Fourthly, Whether both theſe pure lowers of the two eil. 


= ferent Letters have the Sign + be re Wen 


Fifthly, If the third or" the above three Quantities is twice 


the Product of che Square Root of the two pure Powers of the e 


two Lifferent Letters, that is, the Square of a + b being 


aa42ab-+bb, the Quantity 2 ab is twice the Product of 
tze Squire Root of aa and bb; and this Quaniity may have 
5 either the Sign + or —. 


Now if the given Quantity, whoſe Root is to be extracted, 


anſwers theſe Particulars, its Square Root may be extracted thus. 


 Siathly, Extract the Square Root of the two pure Powers of 
the two different Letters, according to the Directions at Art. 33. 
Lædenthiy, If the Quantity mendoned at the /h Particular 


has the negaci ive Sign, connect the two Roots mentioned i in thgje 
laſt Particular with the.“ Sign — and it will be the * Roct Ds 
| re qui. cd. | 


Eighthl, ; 


EVOLUTION. 5 


Eiebtbiy, But if the Quantity menti »ned at the 65 J Particu- 
lr has the Sign +, then connect thoſe two Roots with the 
Sign +), and this will be the Square Root required. 
| Now let it be required to extract the * Root of 6a 
+205 +86. 5 | 
Here ate three Quantities by the f, 1 Particular. 
TLauhey have likewiſe two diferent n VIZ, 4 and 6, by 
5 the ſecond Particular, 
l wo of theſe Quantities, vis. aa and bb, are oure Powers 29 
L of the two Letters @ and b, by the third Particular. 

And both theſe pure Powers, v2, aa and bb, have the Sign 
+ by the fourth Particular. 1 | | 
Nov ſuppoſe we neglect the Conſideration of the fifth Fats: 5.5 

_ cular, and attempt the Extraction of the Root by „„ 

Particular. %ͤͤ ! 

Then the Square Root of a a, 13 by. Art. 33 5 — 0: 4 

And the Square Root of 5 ö, is by the ſame ' —— 6 | 
And now the third Quantity 2 a b being twice the Product > 
| of the Roots @ and b, and having the Sign 

T Therefore by the e:7hth Particular, 1 l a and 3 with ; 

the Sign +, then it is — a ++. 4 

I Hence I ſuppoſe a +b to be the Square Root of aa+2ab +6, „„ 
hut to prove the Truth of the Operation, multiply che — 
= by itſelf, and if the Product agrees with the given Quantity, in s | 

its Puantities, Signs, and Coe cients, the Work is right ;-o -- 


not the Work is either erroneous, or has no ta Root, EE 
| is a Surd Quantity. N 8 — 


The Root of the laſt 2 | £ 2 5 „„ 
was ſuppoſed to ee FS a+ 2 5 
Which e * 3 IM ++ | | 

| = „ ab | 
„„ . e | 


| 2 Z 5 
The Product is the given Quantity, which proves chat 4 
is the Square Root of aa —— 240 +b0. | 

Required the Square Root of aa +2z2a+2%2. 

Here are three Quantities by the fit Particular. : 

| They have likewiſe two different ROS, a and 25 by the £1 

ſecond Particular. 

Two of theſe Quantities, viz. aa and 2 z, are pure Powe 
of à and z, by the third Panicular, whoſe Square Roots a:e 
+ 5 SS 5 

And both theſe Powers have the Sign 187 by the ern 

Particular, : 


Hs Nos 


8 ALGEBRA. 
Nou the third Quantity 2 2 a is twice the Product of @ and | 


K, the Square Roots of the two pure Powers aa and z x. 
Then to extract the Square Root of aa PT 22 4 ＋ ZZ 'y 


1 - the fexth Particular, 


The Square Root of aa by Art. 33. KEE . — 
The square Root of zz by the ſame is — 42 
| 8 the third Quantity 2 4 2 has the Sign +, therefore by _ - 
the eighth Particular, connect à and z with the 8 Sign +>» and | 
| =P Z is the * Root required. . 


"Is try if the © quare Root i is 44 2 
- Muldply i it * itlelf e 5 4 z 


e 
4 2 4 ZZ 


TESTES. 


8 The Pad 24 24% 0 ZZ, agreeing with the given ' Quan- 5 
tity, in the Quantities, Signs, and Co: eien, it 8 85 
that a-þ z is the Square Root required. 
To extract the Square Root of n n — 2 15 + TH 
Here are three Quanti ies by the fut l articular. 
- "They have likewiſe two different Letters m and 65 by the | 


i he ond Particular. 55 
I ]W MQG 6 of the. e Shs Quantities. 3 wiz. mm ad þ 7 are pure ES 
IE Powers of m and p, by the third Particular. 


And both theſe Powers have the Sign +, by the fourth 
: Paniculie: „ - 
Likewiſe the third 3 — 2 1 7 is twice the Product of 
mn and p, the Square Roots of the two pure Powers m m and p p. 
Then ee to the Aon. Particular, the Square Root of 


m mn is 85 „ö 


By the ſame, the Seen Root of 9p is * 
But as the third Quantity 2 p has the Sign —, therefore _, 
the ſeventh Particular connect m and p with the Sign _— and 5 


1 — —þ is the Square Root required. 


- Ps try if the Square Root i 3 * 


n it by ſelf 3% 
: . 5 
„ 5 mm—amp+pp 


ö Tbe Product mm — 2 mn 9 4. 7 95 agreeing in every thing with 
the given Quantity, it prov es m — 4 is the Square Root re qu red. 


ry 


a EVOLUTION. 53 
By the ſame Method of reaſoning it will be found that the : 
Square Root of zz+ 2zx+xx, is z+x, _ 1 

And that the Square Root of 424 — 24 4 dd, is 3 | 

And that the Square Root of xx —2xm + mm, is x — m, 


And if it was required to extract the Square Root of aa +ba 8 


+ ON in extracting. the Root of the F ractional Quantity, 1 5 


extract the Root of the Numerator for a new Numerator, and 
the Root of the Denominator for a new Denominator. 5 


8 Here the two pure Powers are aa and — - 4 — 
But the Square Root of aa is „„ 
And the Square Kone of . 2 „ is — _ 8 6 
And conneQing theſe we have — — a+ 3 
| The Square Root required. 1 | = 
To yn. the Truth of this > Operation, mulch a + = 1 
1 + 4 - 
#4422 | en 
2 5 + bb 
os | ” 44 4 1 NN | Y 
is e | . 


| a multiplied by « a | the Product is a 4, and 3 werkes by a 


1 
1 


| b == — (for making a an improper F ration 2 — 28 in common 


| Auithmere, and multiplying the two Numerators a and 5 for - 
a new Numerator, and the two W I and 2 for a 


new Denominator, 1 we have 


>); and — multiplied by Sp _ 57 
= 0 


duces er the fame Rule; and in the Product the — 


ay and < n the fame Didi, adding nem accord - 


1 
ing 


"hunt Particular. 


Powers of x and u. 


- A Particular, 
| of a and 5. 


ticular, 8 

But then the chird e 5 a 2 b is not twice the Product of 15 
cr the Square Roots of a a and 5 %; for their Roots being a and b, 
if they are multiplied the Product is ab, and that being multi- 
plied by 2 it is 240 Whereas the third Quantity in the given 
85 — 9 


8 1 6 


ing to the Rule for Addition of Vulgar F rations in Arith- 
metic, the Sum 6 22, but —_— the 2 by the Rube for . 
2- 5 


| Diviſion of FO the Sun is ab. 


Therefore when any one of the e appears in a Frac- 


tional Manner, we muſt extract the Square Root of both the 
Numerator and Denominator, placing the Square Root of he 
Numerator for a new Numerator, and the Square Root of the 


| Denominator for a new e and oF the Work as f 
„„ mh 


But if we cannot Sa the 8 Square Root of both the Nume- 


rator and Denominator, then we conclude the given * 
: ba be a Surd. 


Now by this Reaſoning we : ſhall find the Square Root of | 


eee, whes+ =. | 


| And chat 4 Square Root of mM n + 22. js m- — 2. | 


"pes it was required to extract the Square Root of 


| xx+2x1—10. 


Here are three Quantities by the fir, P "ai e = : 
They have likewiſe wo different Letters, * and n, by the 


Two of theſe three Quantities Viz. * * and » 7 u, re pure 1 


But beth theſe 8 have not this sien . or TY nn, | 


therefore by the fourth Particular, I conclude that the given 
Quantity x x ＋ 2 Xn -u is a Surd Quantity, and its Square 
Rcot cannot be extracted any otherwiſe than by prefixing the 
Sign to it, as in Art. 33. Thus, V x * + 2 n ws 
or expreſſes the Square Root of xx +2xn—nn. | 


Let it be required to extract the Square Root of 9 5 4b ＋ bb. 
Here are three given Quantities by the flu Particular. 
They have likewiſe two erm Leiters, 4 and b, by the 


I wo of thele Quantities, = 7K. 4 70 and b b, are : pure e Powers 


And both theſe Powers have Fae Sign + by the fourth Par: ” 


EVOLUTION. RY 


Example i is 30 Hence, I conclude that an % — 
a Surd Quantity, and to expreſs its Square Root I prefix to it 


the Sign J, fo will V A 55 ab TOR? be the — Root of 


| 4 % +66. 


| And if it 77 required | to extract the Cont Root of : 
aa + 2ab +22, it will be found a Surd Quantity, it being 5 


5 Ha 

E impoſſible to extract the * Root of 5 therefore profix the 

Sign . to aaÞ20b+* 25 and then Vara Is the 1 
* ä S 


= Square Root required. 


Fo or the fame Reaſon the  Squar Root of ; x Xx £+2 2 xa a+ 22 
3 


. Vox +2 2 * __ _ it b being pelle to | extract the 


5 | Square Root « of 3 . 


When the R: adical 1 or . is to 55 N to the Whole 1 


zn over all 


of any compound Quantity, draw the T op of the Sig 


thoſe Quantities, which ſhews that they are all included under 
that Sign; for if the Sign was not to be drawn over all of them, 
it may be thought the Square Root of that Quantity Was 


1 ny to be extracted which Rands next t the Radical * . 


To extradt the square Root 4 4 4 4 4 +: 2a 105 + 5 5. 
Here are three given Quantities by the f Particular. 


They have likewiſe two re e, a and b, by the 


2 ſecond Particular. 


Two of theſe Quantizies, + VIZ. 4 a à 4 and bb, are pure Powers 


of aand 5, by the third Particular. 
"> Mn both theſe Powers have the Sign + by the forth 
Particular. 


And the 8550 W 24 4 is twice the Product of ite ; 


: Square Roots of aaaga and bb.” 


For by the ſixth Particular, the ues Boot of 44 44 is aa 7 55 


And by the ſame, the Square Root of bb is — — 
And as the third Term 2 44 in the given Quantity has the 


Sign +, by the 2:ghth Particular cone? aa and b, the two 
Roots of aaaa and bb, with the Sign +, lo is 2 1 the 


To 


| Square Root ol 1 % +200b +bb. 


FF 


To prove which put down the & 
OE fuppoled Soren Keck 5 5 > 420 
Which multiplied by itſelf r 
F 8 _aaaa+aab 
aab+bb | 5 
7e eee 


The product 44 4a 242 244 5 ＋ 3 b, agreeing with the give1 en | 
Quantity in every Particular, proven the San Noot to be as 
e . 5 


| oo To —_ the Jn ok of yy yy=2 yy x 4 xXx. 
n.. ere the given Quantities agree with the firſt hive Parti- 2 
b; culars as before. 
Dy the n Particular 1 find the Baan Root of yyyy is y 
BFB the ſame, that the Square Root of xx is — =— &x 
- Vue as the third Term — 2 yy x in the given Quantity has the 
Sign —, therefore by the ſeventh Particular I connect yy and x 
8 the two Roots with the Sign TY: na 155 or e y * —x 0. 
- . the n Root OS. Do | 


Fx; — — — 


'To prove which: put 25 1 Ra = 
3 the ſuppoſed Root _ 1) DO 
1 Which e * itſelf . ed — ü 
3 1 = 
8 5 5 D Tg 
| The product, agr. reeing with b 
the given Quantity * ON 


— 


5 as Gs Methad we than find the Square Root of 85 

3 Fr be nn f d. BY 
"And that the Square Root of Laa + 397) os 
wx+y ” 
And we e ſhall 1 that 444d addy d-39 is a Sorel Quaitiey, : 
Z and irs Square Root muſt be expreſſed by prefixing the PRO 1 
Sign to i, thus Wdddd JJ . Ns = 
We ſſhall likewiſe find that —P#Pþp + 27 7 9 „ is 4 Surd _ 
— Quan ity, and to extract its Square Root is only to aps to it - 


| the N Sign, thus e 2790 +I) 


r 7 — "© — 2 
A — . - * rer 


1 
of SurD . 


HE s E are ſuch Quantities whoſe Roots cannot be 
exactly extracted, and as they ariſe in the Reſolution of 
Fes Queſtions, we ſhall explain fo much of them oy; | 


as is neceſſary to the preſent Deſign. 


Addition Us 5 rd Ruantities, | in ; which there | are ; 


oo Cafes. 


5 3 5. Caſe 1. When the Quantities under the Radical signs are 
alike, add the rational 8 or thoſe which are without | 


the Radical Sign together, by the Rules of Addition at Art. 


, 5 Ss Þ #4. 4 ' 6, and to this un the Surd Quantities, and 


this will be the Sum required. 


And if there appears to be no N Quantities wirhout the 85 
Radical Sign, then Unity, or 1, is e Ng 8 to be the 


en Quantity. | 
Exam. 1. Exam. PR © Kinds, im. 3. + Bin. Fi 


To an "Bly 6 PP Fg: 
Add Zan FA am/dta y/Yamepz 
5 Sum 2 ee, 5 10 Vd 6 N 2 . 
Exam. There being no rational Quantities, therefore 
Unity, or 5 is the rational Quantity to each, Now 1 added 


to 1 makes 2, to which joining the Surd . n, we have 
2 a m, the Sum required. . 


Exam. 2. The rational 3 — 2 and r, their cum 


- is 3, to which j joining V dy we have 3% dy, the Sum required. 
Exam. 3. The rational Quantities are 6 m and 4 mn, which _ 


being added make 10 m, to which jcining the Surd . d T 6. 


X we have 10 m d + a, the Sum required. 


Exam. 4. The rational Quantities are 5 y and 5. "add | 
- being added make 6 v. to which joining the Surd vs * 1 2 1 


we have 6 Vm x, the Sum required. 
| | Exam. 5. 5 Exam. 6. 5 3 


To 135 %% — 15 2 + ＋ e e, He, 


Add 5 Y — — Len. —2 2 0 4 


Sum 1854 /z—x ̃ꝓ 122 da? Do 5 
Exam. 5. The rational Quantities 13 yd and 5% 4 / being 5 
added make 18 y d, to which joining the Surd * r 2 —4 


we e have 18 „ 4 A * — 4, the Sum required. 
1 


8 
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Exam. 6. The rational Quantities 15z and — 3 2 being 


added, their Sum by Art, 3. is 12.2, to which joining the Surd | 


V7 7 we haye 12 2 WES + þ, the Sum on 


Exam. 7. The rational Quantities — 7 m and — 2 m 30 Say 


added make — 9 n, to which joining V. 7 = ** have 
_ = LL n bs d a >» the me ph rants ES 


. Add. — 5 225 3 
en eee, eee ee 


Add N —8z\/ma—d 
Sum 7 NA e Vnp = —z\/ma—d 


306. Caſe 2. When the Letters under the en Sign are ; 


na Ane then place them down one alter the other with the 
ſame Signs they have in the Queſtion, in the. Manger As. at. 
Art. 6. and this will be the Sum N e 


1 Exam. TE ; Exam. 2. e "Fm 2. 
Te Vs. ” Vi = Ae = 


8 Sum i re T 1 . 


Exam. 1. The Letters under the radical Signs being different 


: ut down Va, then becauſe Wi b has the Sign Þ therefore after 


a put +, after which * V b, and AV. @ -|- AV. b, is the 


um required. 
Exam. 2. The Letters unter the ada Signs being different 85 


put down Mp mn: after which place two | Dots to ſhow that 
Surd goes no farther, then becauſe uſe . 727 + y- Has the Sign 4, 

| therefore after the er the Quantity mn: m: put A=, and aſter that 0 

the Surd AY. 55 and we have POET ＋ m + V5, the a 


Sum required. 


Exam. 3. The Letter 1 e the radical Signs being difereigt | 


_ put down my/ d a "da +y: and becauſe the Quantity m V. x ha 
the Sign E, therefore after nd a -\- y : put the Sign +, after 


which put the Quantity 1 z, and we have, m * 4 a Ry: . 
A 8 2. the dum e 8 3 


Exam. 


„ I 8 TEE | Bram. 5. 
To yy da 7 3 | 
= RE * NA 3 
| e, 5 5e ae £ 
Z Exam. 6 En 
= 
2 LA 


1 bz»: + 37/7 '2—6_ 


by 4. The Letters under the radical Signs * dif nt 1 


put down y Vd a, and becauſe — x Vm has che Sign - —, there- 


fore afteryy/ da put the Sign —, id after that the Quantity S 
_24\/ mz andy da- Vm is the Sum required. 15 
Lan. 5. The Letters under the radical Signs being different 


put down — 5 da—y: and becauſe —2my/ zm has "= 
Sign —, therefore after — 5 We da — ”: put the Sign —, a on: and ” 


after that the Quantity 2 22 V = n, and — 5 . 
2m zm is the Sum required. 


Exam. 6. Becauſe the Letters under the radical Signs are are 


i Jilferent I put down — 2 1 N. AA n, but t 2 dz—b 


having the Sign 1 therefore after — 2 m A Pz En: En: put the 


Dien +, and aſter that the Quantity 3 deb: and | 
—amy/bapn: „ the Sum e 


0 —5N¶e . mb 
. EIRID VLTET Eb 5 
ae Free * vmat 3/70 7 77 
To - f „EFZ 
Add md = VVV 


Sum . N N e | 


| To tr is 
Add +739 zm+a 


ISIAH; ESTES 5 
ory S 


Of SunrD Q ANTI TIES. "BM 5 


— . u mum —1r»——¹-N 3 
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: Subrattion of Surd Quantities, in which there are 


two Caſes. 8 


37 · Ca I, When the Letters under the Radical Signs are 
alike, ſubſtract the rational Quantities from the rational Quan- 


tities by Art. 7. and to the Difference Join the Sued * : : 
a which will be the Remainder 8 


Exam. 1 . | En. am. 3. | e 4. 


| From ' 5,/da S 1 ＋ * e 
Subſtract 34/da 2m ms 3y.74- 4 199m/ db —r 


| Remains . 304/12 N apmy/ % 


1 1. The rational Quen'iiies are 5 and 3. CubfiraQing 


$7 from 5 there remains 2, to which] _ the Surg. 5 da we 
: have 2\/ 4a, the Remainder required 


Exam. 2. The rational Quantities ate 5 n und. 2.0, fubfiraQ- . 


5 ing 2 m from 5 n there remains 3 , to which joining the Surd 5 
; Vn. z we have 3 Vm , the Remainder required. 


Exam. 3. The rational Quantities are I; y and 35, ſubſiract- | 


CS ing 37 from 14 y there remains 11 5, to which] joining the Surd 5 
4 ⁊ we have 11 yy 4-j 2, the Remainder required. 


Exam. 4. The rational Quantities are 21 f m and 19 % m, 


|  fubſtrafing 19pm from 21 pn, there remains 2 þ m, to which 


joining the Surd Vui— we have. KP m Gb, © the | 
5 Remainder required. _ 


„ Be = Exam. 5. 5 2 Fon 6. . | Exam. 2 | 

From 171 % — 57, TOC 8 8 
Subſtract — 4 4 ba gs 297 AN a : bn 445 — ab | 
Remains 21 e = N , H : 


ram. * Tbe rati: nal. Quantities are 17 4 PR — 44 : 


| Now to ſubſtract — 4 d from 17 d, by the Rule for Subſtraction 
at Art. 7. change the Sign of — 4 4, or ſuppoſe it to be changed, 
then — 44 becomes 5 44 or 44; then by Art. 7. if we add 
174 to 4d it is 214, which is the Remainder that atiſes by 
ſubſtracting — 44 from 17 4; now to this 2143 * the Surd - 
| V. ba, and 21d a is the Remainder required. i 
Exam. 6. To ſubſtract the rational Quantity 4 y from 5 
5 n we e muſt by Art. 7. change or e the Sign of 35 
> 10 
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to be changed, which will make it — 3y- then by the ſame 


Art. — 3y added to — 5 y it is — 8 5, which is the Remainder 
that ariſes from ſubſtracting the rational Quantities, therefore 


to this — 8 y join the Surd Quantity vdÞ+a, and —81//d+a - 


is the Remainder required. 


Exam. 7. Here the rational Quantities are — 5 m 4 ra "Py 7 : 


and by the Rule for Subſtraction Art. 7. if we ſuppoſe the Sign 
of 6 m to be changed, it becomes + 6m or b m, and then 
adding —5mto6m it is m, the Remainder ariſing from fub- 
Os ſtracting the r. the rational Quantities ; and if to this m we join the | 


| Sand * da dab we have 2 dÞ+ab, the Remainder required. 


Exam. 8. - Exam 9. Exam. 10. 1 
= From 21. +a EE 9 ＋ | | 129\/d—an | 
5 Subſtract gm. 2 | —24. Mm: +p % =I/a—an 
| Remains cer: e 15 r - 
Exam. 11. 5 | Exam. 12. . Exam. 13. 


| From —4gay/m_7 = 14 = ———. 
Baouyöbttract 2% . - ⏑⁹ , 2 ] 
5 n * | pts: Bt 


| Exam. 14. 1 . 15. . 2 16. 
From 525 — 29 as I VEE 
| Subſtract 22 Jap — 6 2 1 : 
Remains Say ap | H = | Taz 


= The Truth of theſe Operations are proved as in Subliratiion- 


__ of common Numbers. Thus at Example 1. the Remainder is 


2 H da, and the Quanticy ſubſtracted was 3 J da, now if 
we add theſe together by Art. 35. the Sum is 5 c da, which 


= being the fame Quantity from which 3 hes Was 8 be ; 


; it proves the Work to be true. | 
Again, at Example 6. the Rt is — r the Ls 


TT Quantity ſubſtracted was 35 . Now by Art. 35. if * os. | 
_ to—Byy/d+aweadd 3 Vd +a, the dum is — 35 Va, 2 | 


which being the Quantity from which 35 'd +0 * 4 was ſub- 
| Aracted, | it proves the "Work to be true, 5 
| 5 38. Pp : 


From - 4 I 1255 
| Subtract — p - +7 
Remains 5 my a * 2 VET ＋ 7 | 
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38. Caſe 2. When the Letters under the radical Signs a are 


_ _ different, ſet them down one after the other, as at Art. 
but in ſetting them down take Care to change the Signs of thoſe | 
Quantities that are to be ſubfiraed, ” Art. . — this wil 
de the Remainder required. 


3 Exam. 1. . E Fun. 3 
. 2 Nα ap 33 
„„ ß — 3 


” Remains 8 2 N= Vz z SN 34 * 3 


1 I. The . adi the radical * being affe rent 


place down 2 .d a, and becauſe 3/ m the Quantity to be 
ſubſtracted has the Sign +, therefore aſter 2\/ da place 

the Sign —, and after that the Quantity 3 V. m, and 

2 da- 3m is the Remainder required. 


Exam. 2, Becauſe the Letters under the radical signs are : 


different put down 2 n . d p, and becauſe yx the Quantity 
to be ſubſtracted has the Sign +, therefore after 2 0 ι 
put the Sign —, and after char, Nn and 2 m Vdp. 1 V $ 
is the Remainder required. 5 
Exam. 3. Becauſe the Letters nicer the "radical Signs are ; 
| different put down 5 Ja, but as — 3 b the Quantity to 
be ſubſtracted has the Sign —, therefore after 5 x Va put the 
Sign +), and after that 3 vb, and 57 9 4 4 3 . is the = 


i Remai ader required. 


a 4. 85 . e 1 8. 


| From - iel 7 | x . Db 
| Remains * a. ＋ 7 . ; IF LN 185 


3 6. 


b 1 Berau the Letters under the radical Sions are 


different put down 77 Aae? + P. but as 2 2 the Qumiiq to 1 5 
be ſubſtracted has the Sign +> thereſore after 7 1 a/ FF pa 
the Sign —, and after that 2\/ 0, and M693: P — 9 E 


Is the Remainder required. 


Exam, 
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8 5. Becauſe the Letters under the radieal Signs are 


different put down — 55 a, but as —d\/ b the Quantity to 
be ſubſtracted has the Sign —, therefore after — 5 Va put the 


Sign +» and after that 4\/ b, e 


| Remainder required. 


Exam. 6. Becauſe the Letters under the radical Signs are 


different put down 5my/a, but as — 2 V þ +4 + 7 has the Sign 


before it, therefore after 5 1 a put the Sign +; and after 
that 2 p + 4 + arid JO TFAV PF is the Remainder on 


; required. 
From e „„ np 8 
Subſtract „ E 
| Remains 5 Nn _ my/p+3/ = 
From 3uy/T + SEO; - 
Subſtract 2n/ —9 CEE Fin oo 0 
Remains e ee eee, = 
; . EL mm 2 NV 2 bf orange + y 


C Remains — Vp R pp E: —3˙⏑ . 14 Va: N ** Ts 


* The Truth of theſe Operations are proved in the ſame Man- i 
5 > as in the laſt. Article, by adding the Remainder to the 
Quantity that was ſubſtracted; and if their Sum makes the 
Quantity from which the other was Ons the Work is true, : 
if not, there is a Miſtake. 


Thus at Example 1. the Reaainder'i A da 3 Vn 7 


| To which if we add the 3 17 


ſubſtracted 2 3 3 F 
- The Sum is 2 7. the have i . 1 NC 
the given Example. For in this 2e | 


5 Addition, adding ＋3 Vn (0. — 3 ½ n, the Co- efficients 5 | 5 | 
Quantities being the ſame and the Signs contrary, they deſtioy 


one another or the Sum is nothing, by Art. 3. 


Again at Example 5. the Remainder is 8 a LY 285 
To which if we add ms Quantity 1 5 


ſubſtracted £2 —dy { 1 2 Ds 
' TherSum i is — -5y . the fone 7 FN 
as in the given Example. 5 To = 


8 being avded to K&S or + 4/1, they” Jeſtzoy . 


another 


VVV 
another as in the laſt Inftance. In like Manner the Reader ys 
may prove any of the other Examples. | 


M. ultiplcation of Surd Quantities, in which there , 
are two „ 5 
— 39 Coſe 7 "Wien there are no rational Quantities but Unity 

. to the Surd Quantitics, then multiply the Surd Quantities, 


as in Multiplication of rational Quantities, but to their TIO: ; 
. prefix the radical Sign. | 


Roms: 1. 3 „ Exam. 3. 5 Er. | 


| Mottpl ae mn. var. 5 75 8 


T 


: Product Van | DER 14 e : 


Ea 4. Multiplying a by mn, the Product is 4 m, to which 
peeling the Sign Y, we have a m the Pioduct required. ; 
Exam. 2. Multiplying m n by 4, the Product is mnd, to | 

wuich prefixing the Sign vo we have Vn d, the Product 
; required. > - 

Exam.  Mokiglying 5 5 bn 2, the Product i is 75 ; 5 o 

which . the Sign * we have vV ? Y , che Product 

required. 8 — 

Exam. 4 Multiplying Z x by: a, the Product is zix a, to 

- which ebene the ien . we have * ane the Knee - 

N 


| Brom. 35 8 ” ; 55 Exam. 6. | 
"bb * 3 ͤ o' 


0 


f 7. Multiplying RY b by y, ah Product is 4 „ 5b, 

dy Art. 10. to which prefixing the Sign , and drawing it 

over all the . we have . ay 77 the Product = 
required, 


E xam. 


Of Son d Gr ANT TIE s. 6 
— 8. Multiplying mn — z by a, the Product is m n @ 
 —84z, by Art. 10 and 16. to which prefixing the radical Sign 


as in the laſt Ss we have "4 mua—az the Product 
8 —— | | 


| "Fas, ram. 9. 5 u IO. _ Exam. 11. 
Mutipy 5 Vaz—ap 5 
„„ RE SES 


Produtt” J | Veen ern Vn ap —py 


"Bil 9. Multiplying as +z by y. the product is #35412 z, y 
to which prefixing the radical 1 . have Vapy rx the 8 


Product required. 
nn 10. Multiplying a 422 — ap by n, the product i is a 2 n 
24 mM, to which prefixing the radical 1 8 85 we have 
ph va azm—apm the Product required. 

Exam. 11. Multiplying 4—y by 5, the product is 3 
to which prefixing el he: radical Sign, | we Have 9 5 the 
Product 8 


Multply Vab _ . Mus e VEE ” 


'By a=? _. S337 L 

| Product eee, ue 79 V 
3 Wa | vn — 

| am Cs te * | LETT 


B _ e a 3 


=” Cafe 2. When there are rational Quantities joined to the 
\  Surds, then multiply the rational Quantities together as in Mul- 


tiplication of rational Quantities, after which multiply th: Surd 


_* Quantities together by the laſt Article, and Joining Cary = two 
Products, this will be the Product required. | 
If there are no rational Quantities prefixt, then Uni 75 or Ty 5 
is — el to be the rational Quantity. : 


1 5 3 „ um. 3. 1 4. 


Mutigly „ 1 ‚ (i ⏑ 0 -F. 
Y . A ESR 1 PRE CH 


Product ad Vn 2apy/za , z»//mpd 


_ Exams | 
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Produdt 7ay/ps f e T5/149% 


Exom. 1. . Multiplying the rational Quantities a and d, the 


Product is ad, and multiplying the Surds Vm by h, the 
Product is / m y by Art. 39. joining this te the rational 


Quantity a d, we have ady/ my, the Product required. 
Exam. 2. Multiplying the rational Quantities a p by 2, the 
Product is 2 a p, and multiplying the Surds / z by Va, the 


Product is J za by Art. 39. joining theſe, and 2 45 V 2 4 is 
the Product required, 


Exum. 3. Multiplying the rational Quantities 3 and a, the 


Product is 3 a, and multiplying the Surds / mn by / p, the 


Product is /mnp by Art. 39. Pining theſe. we have 


I a y/ mnp, the Product required. 
Exam. 4. Multiplying the rational Quaniities. y wal is the I 


is the rational Quantity of / mn p, there being no rational Quan- 


tity prefixt) the Product is y, and multiplying the Surds / mp 


by / d, the Product is / mp by Art. 39. and | joining. 1 theſe 
We bave * * m 5 a, > the h — | | 


| Exam. + aun. 6. | Bram. 7. | rn. 8. 


1 Muttphy 2 % 7% * NA 29/32. 


By zy/d 27% 433 2647 _ 


Feld q t= FEI e 


"From. [A The product of the rational is a m K, 5 


= and the Product of the Surds is / d, theſe being ne.” we have 
 emz,/ þd, the Product required, 


Exam. 6. The Product of the rational Quunticies is y 4 ans 5 


| the Product of the Surds is 9 z, theſe being _ we have 
574 px, the Product required. 


Exam. 7. The Product of the 1 0 Quantities is 4 n 75 


and the Product of the Surds is 25), theſe being JO we 
have 4 n / 2p, the Product required. 


Exam. 8. The Product of the rational Quantities. is 6ad, 


and the Product of the Surds is / 12 zy, theſe * Jane we 
have 6 ad v1 12 25, the Froduct Ts | 


2 9 | Dram. 10. | Fun. 1 5 1 


Beh 1/8 mn - 2%. BY Z 


FFC 3 


„„ A RR... 


: Multiply w/pd 5 
Loy ay d—a. 
Product may/pdd—pda 


of Sud QUANTITIES. > 
x: Exon. 13. * 14. | Exam. IS. 


Multiply #FII7 77 . 7 ＋ 2 


:: $28 32 


Product n +17 oo I p ax/apyÞ3% Z 
Faw, 13. Multiplying the rational Quentin m and a, the 


Product is ma, and multiplying a + y by p, the Product is ap 
+ y, but prefixing to this the Sign , becauſe they are 


| Surds, we have\/ ap + py for the Product of the Surds, which 
joining to m 4 the Product of the rational Quantities, we have 


ma N ap ＋ p. the Product required. 
Exam. 14. Multiplying the rational Quantities 4 and 7. the 


Product is 4, and multiplying the Surds Im —pzbyy/d, 
the Product is /md—pz4, which being joined to d y, the 
Product of the rational Quantities, we have 4) U. Ar ek 

the Product required. 


Exam. 15. The Product of the r: PETR Quantities i is ax, * 5 


5 the Produkt of the Surds is V. apy+yz, theſe being * 5 : 5 
we have ax 6. 277 +35 . the > Product TOs. - 


| Exam. 16. 1 . 5 " Hm I. 
dry 2 5 - af Em 
. Product Ea Hs » 20/amp—py 

Exam. 18. ? 


©" Nui 16. The rational Quentin am 1 75 being ald 


pied, the Product is a my, and py +4 being multiplied by z, 
the Product is p yz 24; but before it prefix the radical Sign, 


becauſe theſe Quantities are Surds, then it is HY Z +24, _ 
: joining this to the Product a 195 we have a ny Yu Z + z d, = 


the Product Rang. Ts 


rr —— — - — 
— 8 n C * * — 
— 5 — oth 22 — EEE * : EW _ — — 
. 7 - - : - — — ” _— — 
1 . - — 1 _ * * 4 
4 — — — — — * 1 W — — : _ . 
— L N — e 5 , 


; Product 2ab\/pm—my m5 2 N | 


68 4 LO E BR 4. 


Exam, 17. The Product of the rational Quantities 2 and a, : 


is 24, and the Product of the Surds is . a mp - phy: joining | 


theſe we have 24,/amp—p y, the Product requied. 5 
Exam. 18. The Product of the rational Quantities mz and a, 


is ma, and pd multiplied into 4 - , is dd - da, to which 
prefix the radical Sign, becauſe theſe are Surds, and this becomes 


Hdd pda, now joining it to ma, we have * 7 


the Product N 
. Multiply 5 5 EV | - 
CES IO ˙¹w-ꝛ ²˙ OE” 0 


— 


burg 24 | IS Þ— 2 
By. OE TE OI — 222 


Product 2 + "4 2 5 Zymy/ pa—ar 


: Multiply CATE. . 95 
. EE - 
| Product 15 2 — 2 


Div jim of Surd Quentite, FI "wth there are 


W9 1 


41. | Caſe 1. When ere are no rational 3 joined 


with the Surd Quantities, reject all thoſe Quantities in the 
Dividend and Diviſor that are alike, as at Art. 20. and ſet 


down the Remainder, to which prefix the radical Sign, and | 


= this will be the th 880 ſought. 


"Ex vam. 3. 13 * Exam. 3. „„ 


: i Vun n WS: 5 71. abd 
By 3 8 l 
85 Quotient . hg . 8 8 : f 8 VI 


1 5 1 m is in Ht . and Diviſor, 


890 it, and place down u the remaining Part of the Dividend, 


to which * the radical Sign, and „In is the Quorient 
required. 3 


E. ram. 


iir 


bis FT: (0) Hon 
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Exam. 2. Becauſe a is -in both Dividend and Diviſor, reject | 


it, and place down mn the remaining Part of the Dividend, 
to which prefixing the radical Sign, we have * m, the Quotient 
Tequired, 


Exam. 3. Becauſe a b is in both Dividend and Diviſor, reject 
it, and place down d the remaining Part of the Dividend, to 


which prefixing the radical. Sign, we have / a, the Quotient | 8 
required. 


Exam. 4. Becauſe à is in both Dividend and Divifor, reject 5 
it, and place down h d the remaining Part of the Dividend, to 


which prefixing the radical Sign, we have * b a, the e Quotient 
e | „ 


| Exam. 5. . 6. Exam. 7. b 8. 


Divide n Ns \/bzd. abs 


„„ . £54 


— * Vn ö A = vw” ” IS. a 


Exam. 5. Becauſe y is in both Dividend Sy Diete, reject 
it, and place down m d with the Sign * before it, and Vn d 


is the Quotient required. 


Exam. 6. Becauſe b d is in boch Dividend and Diviſor, reje 
it, and place down z with the Sign * before it, and I is 


the Quotient required. . 

Exam. 7. Becauſe 2 d is in both Dividend 3 Divide. jet | 

1 5 * and place down 5 with the Sign * before it, and we have 1 8 
of by the Quotient required. | | 


Exam. 8. Becauſe y p is in both Dividend ad Dice, tejecd 


| it, and place down a with the Sign iS, daher it, and v a is 
5 the Quotient e - 


Exam. 9. Exam. 10. ; Exam. 11. Fran. 12. 


Divide . Vmax VA n. NV, 
„„ oo 25 . = "> Ms WEE 
een V | WE” Vos 2c v3 


| Exam. 13. i kran. ah. | N * 
Divide | Sama ap Vopr — 9 n d- bm d | 
CVVT 
Quotient V m +þp „ | an 


Exam. 


„„ ͤöͥ ð ẽ k•—ÿỹ⅛. 5 
Exam. 13. If we divide am+ ap by a, the Quotient is 


| m + þ by Art. 22. but becauſe they are Surds, prefix the Sign 0 


Ion T, and n 5 is the Quotient required. 
Exam. 14. Dividing py - pn by p, the Quotient is y — u, 


dy Art. 22 and 24. to which 3 the Sign V. we GE. 
n, the Quotient required. 
Exam. 15. Dividing b4— bm be b, the Quotient i is 3 

by Art. 22 and 24. to which prefixing the =” * we have 


1 * 4— , the 9 required, 


Divide LIES. | BT : 3 


135 3 11. OI 
Die Hp 2 * = of 204-02 HTS 
| Quotient A= 22 8 wa d+y F n 


— Ub Truth of theſe Ge are proved by multiplying the ; 
7 Quotient by the Diviſor, for if that produces the Dividend, the 
Work is true, otherwiſe it is erroneous. Thus in Example 2, - 

Page 68. the Diviſor is /a, and the Quotient i s\/ m, which 
being multiplied by Art. 39. the Product is V. m a, the given 
Dividend. : 
And at Example 6; Page 69. the Divifor is * is; ind the 


a Quotient 1 is A. x, which being multiplied by Art. 39. the Product . 5 


is b ꝝ d, the given Lividend. . 
And at Example 13, the Diviſor is of a, pr the Quotient © is 


Vn A p, which being multiplied by Art. 39. the Product is 5 


Lan Jap, the given Dividend; in the lame Manner. may : 
any of the other Examples ir proved. ee in, £5: 


1 Ca 2. When there are rational Quantities 3 with 
the Surds, divide the rational Quantities by the rational Quan- 
tities, by the Rules in Diviſion of rational Quantities ; and tio 
their Quotient, join the Quotient of the Surds eats by the laſt 
. which wil be the * required. 


= ' Exam. 1. © Nos * 3 S: 1 FY 
| Divide „ene bn Ty 1 : may/ayn 


— : By = 4 nr n VA 5a 1 100 2 ay OY 


Quotient 53/® © 3 g OE. : * 


Ex vam. 
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Exam. 1. Dividing the rational Quantities a y by a, the 


Quotient is y by Art. 20. and dividing / mn by Vn, the 


TOR” of, n by Art. 41. now joining ** 2d n, we have 
Vn, the Quotient required. 


Exam. 2, Dividing the rational Quantities b m by m, | the 
Quotient is 6 by Art. 20. and dividing \/ y x by x, the 
Quotient is V, now Joining b and , We have * „„ the 
Quotient required. 5 
Eeæam. 3. Dividing the rational Quantities y 4 by Ys the 
Quotient is 4 by Art. 20. and dividing \/ az by a, the 
Quotient is x by Art. 41. now Joining d and \/ x, we 
have 4 / x, the Quotient required. I 
 _ Exam, 4. Dividing the rational Quantities ma by a, the : 
Quotient is m by Art. 20. and dividing Hayn by M ay, the 


Quotient 13 WA by Art. 41. now . m and Vn, we . 


- have: m * ny _ — required. - 


. Exam. 5. Exam. 6: Ln, 7. Exam. 8. #7; 
-"Dieids 1 ag 5 nV 18 2 9 dan 


5 By e 4 n e 4 . kan 3 


15 8 N n n n V „ WP 


Exam. 5. Dividing the rational 33 425 n by ay, ho 

5 ee is u by Art. 20. and dividing ,/ mn by Vn, the 

Quotient is Vn by Art. 41. now Joining 7 and V n, we have : 
Vn, the Quotient required. 8 
Exam. 6. Dividing the rationell 2 mn by n, OED : 

Quotient is m by Art, 20. and dividing V x ay by V xy, the 

| Quotient is \/ a by Art. 41. now joining m and * a, we 


have m N a, the Quotient required. 


Exam. 7. Dividing the rational Quantities xa by. a, "EY 
Quotient is x, and dividing Vn d by n, the Quotient is 


5 V by Art. 41, now joining + and ves we have * 5 
the Quotient required. 


Exam. 8. Dividing the W E d z by 2, tbe 


Quotient is 4% and dividing Van p by Van, the Quotient is 
Ad by Art. 41. now joining 4 and V. we have Ab oo 
- the * required. x | 


| Exam. g. Exam. 10. "Fat: 11. nen. 12. 
Divide 45. ma di SB 
TFT 4 
Quotient 22 8 ae 1 2 any 6 "SRD. 


Exam. 


W615. * 
” - U 


- Miſtake, Thus i in 


Exam: 13. * 14. Exam. I 5 2 16. 


| : Divide N 2 4% | 22\/myd. FED > : 
OY of DO TT 
| Quotient * 7 4 * * 1 OT. | * 


Faun. 17. Exam. 18. aun. 10. 
5 | Divide : mny/ap Fax yas eee, - 
to af In: Say 
Quotient IT! T Vn . 1 af 


Exam. 17. Dividing the rational Quantities mn by n, the 


Quotient is 1 1 by A Art. 20. and dividing Wap +ax by a. 2 «6, - 
we have V2+* + x by Art. 41. and joining z and rx, 
ve have » V x, the Quotient required. 


Exam. 18. Dividing the rational 8 y 1 by 5 > 


- Quotient - iS y by Art. 20. and dividing W. 2d 2m by we 5 
5 the Quotient i is is NA - m by Art. 41. joining 7 and Aa en = m, 1 

5 we have y Van d + m, the Quotient required. . 

__ Exam. 19. Dividing the rational Quantities #3 1 by da, EE 

the Quotient is y by Art. 29. and dividing Von For by 1 

V3. the the Quotient is V by Art. 41. Joining 7 _ 


xm +7 m + r, we have y Aung; n r, the Quotient required, The _ 
| followir 8 Ea are Gone in the lame Manner. „„ 


Divide e ee, e 7 7 7 : 
| Quotient ann nib e 


Divide b e e ala 
„„ SR > # 5 


Quotient y V = ” EI 5 = 


The Truk of theſe Options are 8 likewiſe 3 


multiplying the Quotient by the Diviſor, and if that Product bs 


makes the Dividend, the Work is — if not, there is a =; 


| Exam, 1 


or 8 5 E 73 


Exam. 1. The Quotient is y Vn, and the Diviſor is a,/ m3 
now multiplying y Vn by a Vm, by Art. 39. firſt multiply 
the rational Quantities y and @, this Product is a y, and multi- 
_ plying Vn by Vm, this Product is Vm n, and joining this to 
ay we have a) Vin the Product, which being the ſame as the 
given Dividend, proves the Work to be true. 
> And nt Trom. 5. the Divifor is ay n, the Quotient 18 
1 Vn, now multiplying 2) m by Vn, according to Art. 
309. we firſt multiply the rational Quantities ay by n, and this 
Product is ay n; then multiplying fn by V1 this Product 
is Vnnx, and joining this to a y n, the Product is ayn wo. 
which being the fame with the n Dividend, the n 
is true. 


And at nd at Exam. 17. the Diviſor i is mY a, and the Quaient i is 5 
1 7 , and multiplying theſe by Art. 39. we firſt multiply f 


tdtzhe rational Quantities m and u 1 together, and this Product is mn, 


. then multiplying a by e, p + x, this Product is \,/ap+ax, 


| which being joined to mu, the Product is mny/ap+ax, the 


fame as the given Dividend ; "and ſo may = of che your : 
r be . 55 


krobliuun of Surd Quantities. apts, 


. 43. t I. : Whom thaw are no \ atone Quantities 4251 of 

wich the Surds, it is only ſetting the Quantities down without 
their radical Sign, which raiſes the given Root as * we as is the 

La Index of the radical Sign, = 


3 nan. * Exam. 2. Fran. 3. Exam. 4 
" Raiſer to the Square 


odr ſecond — WY Vue 1 85 Vn vs 
The Square | 4 3 2 5 55 Ns N b_ 


Thi being no more r to the Rule, but t to fet FERN 1 


: the Quantities without their radical © Sign, it iS 0 ealy as not to 5 
want any farther Explanation. 2 
| The Reaſon on which the Operation i is * is, that any 
Quantity or Number being multiplied by itſelf, will produce the 
Square of that Quantity or Number, thus 2 x 2 = +» whence 
4 is the Square of 2, and ax a 2 g, which is the Square of a, 


and fo of any other Quantity. Now ſuppoſing the Square Root : 


of 4 was to be extracted, which by Art. 33. is * 4. But: 
: 


as 


1 AL GE E RA. 
28 Va is the Root, and à was the Square from which that Root 
was extracted, hence a multiplied into V/ a, muſt produce a, 
by what has deen ju faid : Now Va multiplied by Va, is 
Va a by Art. 39. and as \/ a a ſigniſies the Square Root of a a, 
which is @ by Art. 33. it follows, that to involve any Surd that 
bas no rational Quantities joined with it, is only | to ſet n Wy 


tze Quantities without their radical Sign. 


1 5 Raiſe to the = 


To find the Square or OO. „ 
ſecond Power of U Var vid var V 


e oa ax 5 4 . — 


a, "Aid if 4 are m 1 3 by the Signs ＋ 
or —, and are all under the radical Sign, they are involved | n 
the ſame Manner. | 


V Van—d V2 + Fr = 


e or ans 


” 8 „Power r or Fw $ VP 1 d& 2 ” * 


R. iſe t. the 2d — — | SC 
: nat Wa = eee, VF Fan 5 


| The 1 | Od OI PET -e 5 


44. Caſe Ss When there are rational 8 Hive with | 
the Surds, then involve the rational Quantities as high as the 


. Index of the Surd, and multiply theſe involved Quantities into ü 
. the Surd Unie. after the racical mg 18 taken Dow _ 


| Exam. 1. Eu. 2. in. * | Bran. 4: : 


15 Ralſe to the Sue SA = 2 Pa ö FS, mad 
YE obs eel enn, Foun - "Fax. 22224 


T . The rational Quantity a ſquared is by Art. It, 
The Surd Quantity Vm being put down } 
without the radical Sign is 


| | Theſe Fans een ine Prod act is the Square required"a7n aam 7 


1 . 


ien. 


| of sun Quantritivs. "3 .- 
Ex. 2. The rational Quantity b ſquared is by Art. 37. * 
The Surd Quantity Vn x without the radical Sign is nz 

7 Theſe multiplied, the Product i is the Square * UD 


= 2 3. - The e Quantity 1 u YN 75 ” | "Is 8 
| The Surd Quantity y without the radical Sign i is 1 


5 Theſe * the Product i is the So ny ddy 


| Exam. 4. The rational Quantity 22 ſquared i is zZz Zz Zl 


ze Surd Quantity Vb without the radical Sign is 6 5 


| Theſe . the Product i is the Iquare require ZZ226 = 


Exam. 5. Exam. 6. Exam. 7. Exam. 8. 
| Raiſe to the Square . . b 44 


* * 44 N 5 ddaaz 
N * 5. The rational Quantiey an ſquared i 5 aa nn Mo 
The Surd Quantity Vp without the radical Sign i is. 


Theſe multiplied, the Produdt i is the Square required aann 7 


5 From. 6. The NE Quantity dz ſquared is 4 dzz. 
"The Surd Quantity Hy x without the radical Sign is yx_ 


Theſe multiplied, the Product: is the Square * 4 d z za * 


* 7. The l Quantity 7 ſquared i 3 1 5 
The Surd Quantity xy without the radical Sign i is EN 4 


: Theſe multiplied, the Product is the Square "ome. 7 a J 


5 "Fra: 8. The 8 Quantity d a ſquared i is. 44. aa © 
8 | The Surd Quantity V = without the radical Sign is = 


| Theſe multiplied, the Product i is the . required © ddaaz 


Raiſe to the Square n 1 . DP 
The Square e 8  mmnnd aard pom 


* Raiſe to the Square , ana : z\/px_ azy/d : 


0 Square | © EINE FEES. wh ac | 402 24 | 


And if there are more Quantities than one ROE TH the led 
Sign, connected with the Signs + or —, then after the rational 
mat are ivo! ved, ot raiſed as high as is the Index of the 


TIS e Surd; 


| x 8 ALGEBRA. 


Surd ; place theſe under the radical Qoncicies, without their 5 


Yi Sign, then multiply them by the Rule of Multiplication * ; 
8 Art. ro. Se. and this will be che Square * | 
Ll, 
I TD „ 3 Exam. 2. Ern. 3. 5 


Raiſe tothe Square 1 bYTF=z . 
The Giant is . W 14 -bbz * 


gn From. 1 The Surd Quantity * m 75} „5 
woithout the radical Sign is ; - 2m m+y 1 55 
f. I ̃᷑)be rational Quantity @ ſquared is =, 4 - PD. a 
Re being multiplied according to Art, 10. * a 
| 4 5 „ . : the rode 18 the cats required N Ow * aay 
1 5 | 1 2. The Surd Quantity VIE T3} oe, 4 | 
wd the radical Sign is LR kg] 
The rational Quantity þ ſquared FW 3 


T heſe mu! gen, ws Prod. is the —_ * 755 rr | 
5 Pann. 3. "This Surd Quanity V 2 — I 


without the radical Sign is 8 8 | = — : 


j TY The rational Quantity m ſquared i JJC 

3 Theſe multiplied, the R is the 33 ms 1 
Square e | * e 

6 : ; "Hom: 4. 2 3 "Has 6. | 

| v n P x WF, 447 77 
| The Ton . FD. ee : ral N 

Wi =; . 93 The Surd Quantity a * r e 

| VMithout the radical Sign is * Z is > 2 5 

li The rational Quantity z ſquared is . "OS 


Theſe multiplied, the nn is the 4 


Square required 224 2 +2 2 ⁊ 1 


Den, 5. The Surd Quantity SA . 
without the radical Sign is 4 / 5 L —d : 
| The rational Quantity ſquared i 18 F 5 


: Ws 


| Theſe multiplied, the Product i is the „ 5 
n eien 3 e xxb—xxd - 


Exam. 


of SURD . 77 


| Exam. 6. The Surd Quantity V & =+7} ” 


without the radical Sign is TY 
The rational Quantity 4 ſquared is +. 2 44 
Tn multiplied, the * is the er. 745 4 7 | 


1 N 


Raiſe to the Square TD a — 1 7 n 1 a = TFT d p _ 


"BAY TO" eee 5 e e 


| The « Square „ cer 4de r dανν | z - 


45. Caſe 3. B if there are GRIT) Quantities connetted- 
with the Surd Quantities by the Signs + or —, they are in- 
volved in the ſame Manner as compound Quantities, at Art. 32. 


carefully obſerving the Directions concerning the Multipli- 


cation of ours 3 at Art. 40 and their Involution at 


1 Art. 43. 


To raiſe to the Square or ſecond Power. 5 TR 5 

Putting down again the fame Quantity = 4 + ads 5 

Nou multiply a + V b by a, and a Saks. 5 „ 
plel by a, the Product is aa, and V multi- PP + 4 ” > | 


plied by a, the Product is a,/ b, by Art. 40. 
therefore a ＋ L multiplied by b is "= 
Then multiply a+ WV bbyy/b, and a mul- . 
tijplied by b, the Prod. is a,/ b by Art. 40. 


and / multip. by Vb, the Prod. is b, by Art. B or +6 
Ti 43. whence a ＋ multiplied WAS Tc 3 


The Sum is aa + 24,/b+b: foray /b 


- added to a Vb is 26/0 "Lag 35: ee. 201/46 7 


the Square of a + Wi 


Ts raiſe to the "TEES or . Power e 4+ 7 . 
Putting down again the ſame Quantity  - 44 ‚ 


The Product from multiplying 4 ＋ 22 by 


VVV 
by what is mentioned in the laſt Example is 8 4 


The Product from multiplying 4 +\/ z 


| . ⁊, by what is mentioned in the laſt Example is iS <a Y 4 A + S: 


The Sum added as in the laſt Exam « 


1 ple is 2 £ thi 1 85 
the —_—— 1 J % C2 = 


To 


| is — WA a, the Signs being unli ike, but — a 
multiplied by n a, the Signs being alike, the \ 
5 1 is Haa or à by Art. 39 and 43. 


from what is mentioned in the laſt Example is 


. To min to the - or . Power 5 5 
Putting down the ſame Quantity „ 
Multiplying 2 Tx a by b we "OR +, 77 +3#/ #80 
Multiplying b +\/ xa by J/ xa we 3 5 > 


To raiſe to the Square or ſecond Power x—\/a 
| Putting down again the ſame Quantity Ty -” * — . 2 
The Prod. from multiplying x - Va by x, for, © 


x multiplied by x, the Prod. is x x, and — / a 


multiplied by x, the Prod. is —/ 4, by Art. 4. 55 

40. the Signs of — Va and x being different 5 

The Product from multiplying x - Va byy _ 
— a, for x multiplied by — Vs, the Produt | 


. 


Tbeir Sues 1 is the Square of * wes. Ih a -. 7 — . +4 


'To mi to the Square « or ; tn 8 8 8 8 3 x 
Putting down again the ſame Quantity | | 2 = Vx : 


The Product from multiplying y -N by y,? 


} 237 Vs = 


The Product from multiplying y V x by 


5 Lx, from what is ſaid in the laſt Example is I x + , 8 


Their Sun. | is the rn ond. co 8 ef 


. i 


5 The Sum being the Square of Le dad "OS 3 7 


255 To raiſe to > the 3 or ſecond Power "> N . 2 


Putting down the ſame Quantity - < m+/dz 


5 Mubiglying . + . by m we have - mn m ＋ Ax 1 
M.,ultiplying m +\/dz by Vd x we have dA Ek 


; The Sum * the Square of n * am} * 


5 To ate to the Square or fond Power BY Py 5 


Pong down the ſame 9 „„ 2 - an 

| „ 1 8 22-2 Van 
. 8 „ . | —z/dn+dn 
The Square of z—\/dn 22 - 2 d d 


7. 


. Of Synp Q Ans. ." 

5 To raiſe to the Square or ſecond Power N 

| . down again the ſame Quantity 93 
„ 1 PPV 


5 L 
The Square -. 8 ee 


EQUATIONS. 


-AVING thus copiouſly explained all the Rules neceſſary 8 
to be known, in order to the Solution of Queſtions, we 
come now to their Uſe and Application in the Reduction of 
Equations, or the Method by which Problems are ſolved, and - 
Queſtions anſwered. 
When any Problem or r is 0 to il enforced 
185 Algebraically, for the ſeveral Numbers that are in the Queſtion 
we generally put Letters, repreſenting likewiſe the Numbers 
which are to be found by Letters, and for Diſtinction Sake uſe _ 
the Yawels for the unknown Numbers, or thoſe that are to be py 
found, and Conſonants for thoſe that are known, or given. 
— Them we begin to expreſs all the Conditions of the 8 f 
: by ranging and connecting the Letters, by Help of the fore- 
doing Signs, in ſuch a Manner that they ſhall repreſent all the _ 
= Circumftances of the Queſtion, this being 2nd) to tranſlate 8 | 
5 from Engliſh into Algebra. 


2 Thus if the Propoſition, that 6 being added to 5. the Sum i is 
equal to 11, was to be expreſſed in Algebra, 
| Now ſuppoſe b = 6, „ War Ii, 


Tn the above Propoſition will be expreſſed thaw; þ + d = m. 


And when any Letters or Numbers are ſo connected, that 
between any of them there appears this Sign =, it is called an 
Equation, for the Sign = ſignifies Equality © or Equation, and 
in the due ordering and managing theſe Equations conſiſts the 
whole of the Anahtic Science, or Algebra. : 
| Equations conſiſt of Quantities or Letters, ſome known, and 
25 ee unknown, and the grand Wark i is ſo to manage the Equa- - 
tions, that expreſs what is given in the Queſtion, by the Rules 
of Certainty and Science, that all the known Quantities may 
at laſt be found on one Side of the Equatjon, and the unknown 


Wl Quantity by itſelf on the other Side of the Equation : For when 


this is done, the — is 8 8 to 2 nen and he 8 


* is anfwereſl 


And : 


Which a + b—4 i is to be equal to 11 a} 4 s +b—d=» _ 


| Now to reduce this Maa or to an-\| 


* ALGEBRA. 
And that Part of Algebra which teaches how to manage theſe 1 


Quantities, fo as to carry all the known Quantities on one Side, 
leaving the unknown Quantity by itſelf on the other Side of 


the Equation, is called the Reduction of Equations, which is done 
by Addition, Subſtraction, Multiplication, Diviſien, e Dy 


and Ns according as the No: — 


To reduce an E guru by Addition, or 8 Subfratlim. ” 
| 46. FH E N any known Quantities are on the ſame Side 


of the Equation with the unknown Quantity, and 


connected by the Signs + or , to reduce ſuch an Equation is 
only to tranſpoſe or place the known” Quantities on the other Side 
of the Equation, or Sign of Fquality, prefixing to them their 
contrary Sign, that is, thoſe Quantities which have the Sign +, 
after they are tranſpoſed mift have the __— — and ae — 8 
bave the Sen — muſt have the Sign +: 


e I. 75 find that Naunder to wk 6 1 ated. an ond . 


ä Lulſtrocting I 5 from this Sum, the Remainder : may be * 0 11. 5 


Now ſuppoſe a= the Number ſought, b= =6, ow m=11. 


2 Then Tam to find a Number, which call 1% 
To which 6 orb being added, it is by Art.6. |2 4 + * 
3 which Sum 15 or 4 is to be al 


ſtracted, that is, to a + b connect d by 3 a+ b—d e 


the Sign —, then it is 
m, that is 


ſwer the Queſtion, I obſerve d, a known |! 
Quantity, is on the ſame Side of the | 
Equation with the unknown Quantity | 1 
a, therefore tranſpoſe d, that is, write 5 == m 
down the remaining Part of that Side of]] 
the Equation without 4, and place it on 
the other Side with the Sign +, it hav- || | | 
ing before the Sign —, then we have J| | 
Again b is a known Quantity on the lame 
Side of the Equation with a, then b > ES Eg een) 
taking it away from that Side of the 6ja=m+Hd—b 
Equation, and placing it on the other Side \ % 
wich the contrary Sign, or —, we have | . 


To reduce an Equation, Oc. 81 
"Kb the Queſtion is ſolved, for the unknown Number or 


Quantity a, is equal to the Number repreſented by m, added to 


the Number repreſented * d, from which Sum 2 the 
Number repreſented by b. 5 


11 repreſented by m 
15 repreſented by 4 


26 Sum of the Nan repreſented Wy 2 ad 4 
6 repreſented by 5, to be ſubſtracted 


Lawns 20 which | is 4, or the Number ſought. 


And that this is the Number required, is thus s proved, from 5 


5 che Conditions of the Queſtion. 


I ſay the Number ſought is N =, ie - 20 
For if to this is added e e  - 
The Sum in ͤ——Lͤnb — 20 
From which ſubſtracting — — 15 | 
| There remains as the Queſtion required | _ . 


5 8 8 2. A "Mien being * how many o Wer ho hat I. 
TE ſain, if you add 15 ta their Number, and then ſubſtra? 20 frum 5 
that Sum, and then add 19 to the 2 [ Hall have * 5 


|  Shillings, How many Shillings had he? 


— . 


Let a= the Number of Shillings fought, 5 * 85 155 „ 4 =22, | 
. S r, n= 64. 5 N 


75 hen, A Man had 2 certain Number 2 | 5 


__ of Shillings, which call Fo Th N N 

i T 3 3 or being added; we e have, * | a +6. £ 
When) ih Gum kin amy 20 9r, 3 % % - 
T _— adding by or u We have, by 4 4 Sa ue | 
NE a eee. 


| Now to reduce this Equation, or . 
ſwer the Queſtion: I begin with | | 
tranſpoſing m a known Quantity, by 


putting down the remaining Part of >| bla+b—dq= 2— 1. 


that Side of the Equation, and placing 
m on the other vide with the con- 
trary Sign, which gives -| 


„ Dy On 


q —_— x 
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And to tanſpole d another known + 
Quantity, put down the remaining EN a e 
Part of that Side of the Equation, and That b=n—mnEtd 
=: d on the other Side with a contrary \f | FR 
AS Sign, whence we have 2 

wm. And "laſtly, by tranſpoſing 5, that is, Il : 
= placing it on the other Side of 7 "} FL 5 7 5 ; 

'S _ Equation with A W din, we \ 36 ro N 

1 have . 
f _ That is, if from the Number venweſerted by » n we dub 5 


a that repreſented by m, and to the Remainder add the Number 
repreſented "7 d, and from this Sum ſubſtra the Numbers re- 5 
| ens 895 the Remainder wall be © the Number . . 


64 at by =. Es 
g repreſented by my to be ibtrafed 

45 or n—m _ 

SE... repreſented by 4. to obe added | 

6 5 or n - 

15 repre ented by b, to hs ſubRratted . 
1 50 the Number ſought | or a; and therefore the Man 
| EEE "e's $05. at firſt, which | is thus. un 6d, om the Conditions of : 

| | 
| 


i the Queſtion. 
te „% A en FOR 
| Co For if to them yOu: add !) 20. 
en, And Re that Sum ſubllcatt 5 oe e 
5 0 
And then add to his E — . 

It makes what the Queſtion requires — „4 
Z Quellion 3- of 88 at 8 how many „ Eves bs 
=: 4 d, Il by, ſays he, if you ſubſtrac: 1 5 from their Number, and 
| 2 then add 21. to theſe that are left, and Jubſtract 7 from that Lum, 
|} But if jou add 19 to what is £008: wn [ Face vow 43 keen. 
5 „ How many Eggs had ef Fo 


e ee 


To 5 an Equation, Ge. 


| Let a= the Number of FOO b 


1 1%, P 43. 


5 Now the Countryman had a Nan. | 


ber of Eggs, which call 
From which 15 or 6 being 5 
ſtracted, or connecting b by the 
Sign —, we have 
To which a — b, if we add 21 or 


d, we have by Art. 6. 


5 From which Sum ſubſtracting 7, 


or connecting 


m by the Sign — 


h Art; 6. - 
b And this a—b pods is to 
be equal to 43 or p, hence 


. Now to reduce this Equation, | or 


anſwer the Queſtion, I begin | 
with tranſpoſing u, by putting | 
down the remaining Part of that 
Side of the Equation, and x on 
the other Side with i its e 
"Gow then 


} 
= To which adding 19 or . we have re} | 
1 
| 


„ 4825 m=7> | 


— 


a—b 
la—b+d 

1 „ e- - 
1 a—b+d—mbn | 


e 18 _ 1 


„e- 


5 = Now tranſpoſe m, by putting 3 ö 5 | 
the remaining Part of that Side f| | _ 


of the Equation, and m on the 


8 a—b+d . 


dother Side with its contrary Sign, „„ 


and we have 


| 7 tranſpoſe d, by putting own \| 


the remaining Part of that Side || | 


of the Equation, and d on the . 
other Side with its e Sign, = 


then 


8 Laſtly, tranſpoſe ö, by putting 13 
dove the remaining Part of [| 

| that Side of the Equation, and > 
6 on the other Side with | its con- 


5 N dan, and it is 


3 


Hens a, ” 3 Quaniity. or - Wander of Fees, i 1s 


equal to the Number repreſented by p, ſubſtracting from it the _ - 
ne repreſented by n, adding to this Remaincer the Number 


| 1epreſented by n, ſubſtraQting. from this Sum the Number 


M 2 


repreſented 


lit. 


F 
ö 
$ 


0 — - - 
„ — —_— — wg . =o 
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repreſented by d, and k to the Remainder the Number 
. by K- 


Had 25 Eg gs, WHICH | 15 | thus 15 from ans Conditions of the . 


| SOR: 
1 85 . 8 ; 


Now 1 I; am to find a wen; 8 
Which cal! 15 
To which 19 or 5 being added, 5 
we have by r 3 By ig +? 5 
From which Sum fubbrating 50 1 „ 
or d, that is, connecting <, IF 75 3 a+b—d 
the Sign —, and x -: 35% 


0 


43 repreſented by 5 
19 _19 repreſented by 1, to > be  ſubſiracted 
2 © or -: 
PM repreſented by my to be added | 
31 or p -n n 
21 repreſented by 4 to be bb 


10 orp—n+m—d 5 
IS repreſented by 5, to be ed” 


EY : the Number ſought or 43 ad therefore he Man | 


5 For if from em Fu dab 5 VVV 
; And to the Remainder add. „„ MM 


5 And from ths Sum fubſtraRt | „„ . 


Ant to the * Rd 2 ** 
5 * makes what the Queltion : requires Su 5 #3 : 


Queſtion 4. 75 find has 3 to which 19 * added, if 8 


im that Sum we ſudſtraet 50, and add 7 to the Remainder, 
and ſubſtrac: bo from this 5 and * * 5 to that Ke- 
MOINS 1015 Sum oy be 22. 


Let 4 = = Number fought, b= = = 19, 4=50, m = 7. 3 = - 60, 155 


| [gn 


10 W an n Equation, &c. 8g 


| And to this Remainder adding 7 q 4 


or m, we have by Art. 6. 
From this Sum ſubſtracting 60 
or u, that is, connecting 7 


or p, we have -. 
And this a+b—d + m—n +þ? 
is to be equal to 22 org, hence 


by the Sign — = Ji 
And to this Remainder adding 6 5 
Now to anſwer the Queſtion, 


| 


o+b—d+m 


a+b—d+m—n 


+56 —d+m—n +2 


7]a+b—d+m—n+p=g 


tranſpoſe P> by putting down . 


the remaining Part of that 
Side of the Equation, and = 4 


on the other Side with its con- 
trary Sign, hence 
Then tranſpoſe n, by putting 
don the remaining Part of 
that Side of the . 
and u on the other Side with 
its contrary Sign, then 8 
: 7 hen tranſpoſe m, by putting) 


down the remaining Part of | | 


[uoſo+5—d=g—p+n—m 


that Side of the Equation, 


[1+b—d+m—n=g—p 


9]a+b—d+nmg=ppn : 


and n on the other Side wich MF 


its contrary. Sign, whence 


Then tranſpoſe 4. by putting 1 1 8 
d , 
L 
and d on the other Side with III F 
its contrary Sign, and 9 1 


that Side of the Equation, 


Laſtly, tranſpoſe b, by putting 


_ down the remaining Part of | | 


| — 
that Side of the Equation, 


and 3 on the other Side with 


its contrary _— we have -| 


r2ja=g—p+1n—m+d—b 


Hence a, the u unknown Ms. | is equal to hs Nene 

| repreſented by g, ſubſtracting from it the Number repreſented : 

dy p, adding to the Remainder the Number repreſented by u, 
ſubſtracting from this Sum the Number repreſented by m, adding 
to the Remainder the Number repreſented by d, and 1 N 

nam this Sum the Number reprefentes dy 5. : : 


22 the 
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22 the Number repreſented by g. 
6 theN umber — by P, ſubſtract 


16 r 
50 the Number repreſented by add 
76 org -A 
7 the Number repreſented by 5 fublieac 
69 org - En ö“ 
50 the Number repreſented by a, 2d 
119 or g - - ? 
19 the Number repreſented by 5, fubſtra&t 2; 
100 the Number ſought or , which | is thus proved, from 


the e Conditions of the Queſtion, 


i 
— 
* 


I lay the Me fought y was — . 


| For if to that _ add g — : 19 
. And from the Sum ſubſtract FF 
| And to the Remainder add. EEE 
5 And from the Sum TY „%%% — 
„ And add t. to EW Maeder Eo 8 
3 makes what ms | Queſtion requires. . 5 5 22 e 


The Dire ces to the two following Queſtions: are not quite 


* copious, that the e of the antes may be a Ble - | 
more exereiſed. 8 


5 Queſtion 5. ” Mer of 1 were 9 ona 5 | 
= Green, ane Man aſked another how many ther were, the other © 

replied, if you ſubtract 7 from their Number, and add 15 ta 
the Remainder, and ſulſiract 9 from the Sum, and add 56 to 
the Re mainder, aud ſubftraf? 2 from that Sum, this will leave 

41000 28 TIRE the N umber of Mon on the * _ 


55 Tos 4 Wande of Men on the 'Bowling-Green, 3 =7, 7 
| Zint =: 85.56, w = 2, þ = 100. 1 


Iam 


To recuce an Equation, Ge. "9 - 


Men on the IRE 
which call 
From which 7 or þ being 


ſubſtracted, which is only e 
to connect 3 by the Sign — 


1 am to find the Number of 8 


To which Remainder adding 3 | 


15 or d, we have by Art. 6. 


From which Sum Ang e 58 


9 or g, or connecting g by 
the Sign —, and we have 


To this Remainder adding * li 


or 56, by Art. 6. 


Z From which Sum ſubſtracting, 7 5 


1a 

244 —3 1 | 

3]4—b-4-d | 
2A 


| 


5% —b+d4—=g+m 5 e l 


2 or u, that is, connecting 6 214 — 74 n — 1 4 ou | | 
nu by the Sign —, it is e Vf.. 
5 Which a—b+d—g+m—n | „„ e | 
is to be N to 100 or 10 7 eee 2 3 4 
- By tranſpoſing n we | have W IT RS 
Hy tranſpoſing m we have = [qg{ja—b+d—g=p+n—m IF} 
By tranſpoſing g we have ee . 1 
By tranſpoling d we have - [11 a—b=p+n—mbg—d | 
155 By — —— b we * . e 1 
: 100 is the Nader repreſented by > 

2 or n, to be added | | 

102 or Dο⁵ | 

—- or m, to be fubſtracted | 

0 or p+n—m N 

9 org, to be added | 

575 or p+ -n | 

5 IS or d, to be ſubtracted | | 

"40 . | 

I b, to be added. | | 

= Bp y the Number Fon or 4, for ee + 2 | 


—d +6, 


= - Now to prove 47 was the Ned of Men dar; were on 
| the Bowling-Green, let us #--& if it will anſwer the Conditions 


5 the Queſtion, | 


5 ALGEBRA. 5 
I ſay the Number of Men were 33 47 
5 For if from them you. ſubſtract 3% 


And add to oe Recuinder 5 CCC 
And f. from the Sum db 5 8 - | 
2 And add t to o the Remainder | CCT. 
And fri 0 he Sous fubfiract 0 OW: 
: hs makes what the es requires Se: # 100 8 


| . 6. 4 1 Perſm WOT Dy. dither t tell kin 5 many * 1 
Shillings he had, by ſaying that if to their Number was added 5, 
and from this 3 ſubſtracting 3 and adding 16 to the Ro. 7 p— 
mainder, and from that Sum ſub/tratting 50, and adding 54 to 
the Remainder, he vanes then . 43. bags, - NT muy 8 
e bad „„ 33 


Jo e= . -Nember of Shillings fought, 1 = : 5, 4 4 = 3 5 1 
m=1, e. 7 ** 15 


1 The Perſon had 4 certain 1 4 1 
Number of Shill: nge, which C | „ 


„ „„ 
To which 5 or 55 bein 3 added, 5 
„„ hang os: _ 25 


| 65 


TY From which Sum cu8radling V 
Je &, we have. 1 1 
| To which Remainder -dding "OP b - 4 8 

: 16 or mn, we have = (+14 * Ds + Mn 
5 From which Sum ſubtracting 54+ 1—4 Laer 


5 50 or n, we have == 5} - 

HS To which Remainder adding . | 

5. $4.67 $, we have: - * ee | 
Which ee — | 


is to be equal to 43 or 9,7 a+ e 
„ heme. 4 
FN The Queſtion being now ex- 2. 

pireſſed in Algebra, by tranſ- «ha ee. FRY 


# * po 


| poſing >». we have a | 25 
8 


To reduce an | Equation, Sc. : 89 


* tranſpoſing u we have 3 J elt 
By tranſpoſing m we have n e e 


By tranſpoſing d we have GC 11 en er | 


N a an: bet - we have 12, 928 11 8 8 | 


7 43 is he Newer chad by q LA 
E from which ſubſtracting 54 or by there remains — 17 
—11 or $-—þ, fee below.® ?. 

50 to — 11, adding 50 or n, the Sum! is 39. 
30 or q—p+n | 
16 hom which fubſtraiing 16 or n 
23 or - f _ 

3 to which adding 3 or 4 

20 org—p+n—m-ld 

5 from which ſubſtracting 5 or TY 

21 FOE? 21 is Fw Number fought; which is thus proved, 


1 we the Perſon had | 5 | 


* 5 or if to them you add „%% 
Aud from the Sum dabda „%% „ 22 
: And to the Remainder add „„ 
5 nd 3 the Sum ſubſtract | 3 
| There remains a negative o? — 11 
And if to this Remainder we add — 81 


— 1 makes what the Queen requires We” 43 : 5 


7 When a mos W is to be ſubRraed. 0 an 


affirmative Number, and the negative Number is greateſt, as 
in this Caſe, it is only to take the Difference of the tW o 
Numbers, and place the Sign — before it; and if the next 


Number to be added is affirmative, and greater than the nega- 


— Wis Remainder, then it is only ſubſtracting the negative Re- 
mainder from the affirmative Number which. is to be added, 


| and this + wal be the Sum. 


oo. 


a e, 


— — — — — 
— — — — 
— — — 


„ 2 


"8 Nn _ 


"0 -2 2 GEB R 4. 


If the 3 finds any Difficulty in conceiving this, he 


may collect all the affirmative Numbers into one Sum; and all 
the negative Numbers into another, and ſubſtracting the Sum 
of the Negatives from the Sum of the abe, the Re- 


mainder i is the Anſwer to the — 85 


In the laſt Genion, 5 


The * = = 3 


Sum of the negative Numbers _ : = 244. : 
| . oy TE 21 — 4 as s before 


The negative . 


5 or Numbers are 3 =— by 
| —7 2 — 4 

===s5 

— 08; 


25 ods an « Equation by alain. 5 


47. In the laſt Article, the unknown Quantity was connefted - 


wich the known Quantities by the Signs I or — only, but it 
may happen that the unknown Quantity may be divided by 


ſome known Quantity; ; in this Caſe, multifly every Part or all 
the Terms of the Equation by that known Quantity; and the Part 


of the Equation containing the unknown Quantity will be 
then multiplied and divided by the ſame Quantity, take down 


this Equation, rejecting the known Quantity from that Part | 


of the Equation where it both multiplies and divides the un- 
known Quantity, by Art. 20, it being in both Dividend 
and Diviſor: After this Equation is ſet down, if there are any 
other Quantities connected with the unknown one by the Signs 
+ or —, tranſpoſe them to the other Side of the Equation as 


in the laſt Article, by which Method we ſhall have all the 


known Quantities on one Side of the Equation, and the un- 


| known one by itſelf on the other le, waned] is the Solution of 
| * Quettion. * | 


Queſtion 15 


T0 relucs an Equation, Ge. 91 


Queſtion y. A Game fer challenging anther to play * as many 


Guineas as he had in 


Hand. How many Guineas had he ? 


Let a = - the Number of Guineas fought, 


m = 23. 


| Then the Gameſter 1 had a certain „we- 1 


ber of Guineas, which cal! 


Which being divided by 5 or 5. the — 5 


tient is by Art. 7. 


we have * ALS ©: 4 
: And this - = + 4, is to be equal to 23 553 


BY To which Quotient. if v we add 10 or d, 8 
| 


m, 3 we have. 3 


2 The Queſtion 1 expreſſed. in Allr 1 


by the Equation - T + d = = m, in which 


the unknown 9 a being divided 
8 by ; now by the Rule, multiply 
every Part or Quantity in the Equa- 
tion by 5, and in this Multiplication, 
multiply only the Numerator a of the 


Quantity © ＋ . by b, according to the Rule 


of ve F rations in Arithmetic, and 
we have „ | 


Hand, the other required to know how 
many there were, he replied, if you divide their Number by 5, and 
add 19 to the Quotient, I hall then have 23 Guineas in my 


| 2 55 2 19, 


2 le 


- : '"F 


Becauſe b is in both Dividend ard | | 
_  Diviſor of the Quantity © 7 Hanes by £2 


| the Rule, reje eAing , from 5 only, and i 


placing down the remaining Part a, and | 
all the other Parts of the E quation, | 


without any Alteration, we have 11+ 


la +4 d—= bm f N 


| Trankpoſin b d by the laſt Article, *} Wt 


being a known Quantity, then... -- 


N 2 


nn. ALGEBRA. 


Here the 8 is anſwered, for à the en Quan- 


tity is equal to the Product of the two Numbers repreſented by 


 b and m, ſubſtracting from it the Product of the two Neben 15 


1 3 * b ane 4. 


The Number reqeelented by $1 is 4; the Nunber ay 
preſented by m is 23, which two Numbers being n 
plied is b mor 
The Number reprafented by b is 5, the Number re- 

| preſented by d is 19, which two Numbers deing multi- 
en! n 8 8 5 i 
__ _Subſtracting bd from P 25 that is > 95 from 11 3. leaves} 2 5 8 
|  bm—bd _ : HEE. 

Which is the Number bande « or the Guinea the 6 . 
| had: and 1s proved from the Conmnions of the — — :-- 


I ſay the Gameſter had „„ „„ Guineas | 
For if that Number is divided by 5. the a] is +. i : „ 
But if to this 4 we add _ 5 . 
* makes what the — requires 385 8 1 


5 l 8. 75 find that Manor 4. ich * divided by I 4 L 
if to the Quotient we add 27, and ſalliroer I 3 Ju 16. . . 
N Remainder will be 18. "= „„ 
1 a= : the Number fooght, b= = wy d=27, m=12, 
= 18. „„ „ eres as 
Now I am to POE a Naber | : 


; EP : 

which call = 1 
Which being divided by 15 or 8, 1 PE Lac 
we have by Art. 27. „„ 1 


To the Quotient or 75 Pa we [| 


add 27 or 45 we have by | 
Art. 6. 


: 5 rom this Sw PE we ſubſtradt + 5 : of 
LT & that is, connect 8 4|- +d4—m 
Po - by the Sign — it is — | | 6 5 8 f 
Which £ Els 4 m is by the | 133 
| 7 52 4 d—m 9 


Queſtion to be equal to 180 4 
or þ, hence we have - [ 


To reduce an Equation, Te. 5 93 
The Queſtion being now ex- 11 + a Ts Re. 

preſſed in Algebra * this E- II. 
- quation © + +d4— m= 5. and 


1 the 3 . a being 846 = + db -M = TI 
divided by 6, multiply every „% 

| Part of the Equation by b as in 
the laſt 2 and then we 

r 3| 

Becauſe b is in both Dividend IF F- 

and Diviſor of the Quantity 5 


7. reject 85 from this Quan- \ | | Eg es 
3 tity only as in the laſt Queſtion, | 17 . bow 7 b 8 
placing down a and the remain- | „„ 55 
* 


ing Quantities in the Equation 
Without any Alteration, then 
we have 3 5 
Becauſe mb is a known 2 VT 
FTE Divee= Lf toe noi 
3 in | the laſt Anil, and | $16 +55 =S b+ mb 
Becauſe 45 is a known Quan- 1 TOE hd 
tity, tranſpoſe it by the =? gja=pb+mb—db _ 
Directions, and we have e ) yt nas 


Tho a the 8 Quantity being by itſelf on one Side of 
| * Equation, the Queſtion is ſolved; for a, the unknown Quan- 


tity, is equal to the Product of the two Numbers repreſented by 


p and b, added to the Product of the two Numbers repreſented 
by m and b, ſubſtracting from this Sum the . of the 


— Numbers repreſented 2 the Letters 4 ans b. 


The Nader e by þ is 18. the W re- 
preſented by b | is I 5 the en of theſe two ITY 270 
W | 
The Number e by m is 13 the Number re-) 
preſented by bis 1 5, the S of theſe two Numbers 195 


ö 15 m b or. . — - 


The Sun i p+ mb x %% Sens bee 465 


e 


E —  _—_—_ — 


5 repreſented by & is 15, the Product of theſe two Num- {[ | 


- the other two Products - 


5 i — 
| * hich being divided: by 25 or 


ro rom the Quotient or LY 034 -* 


To the Remainder adding 51 or m. * | 1 
we have by Art. 6. = | 
From which ſubſtracting 40 or 


Which JOY m <p is 97) 
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The e repreſented by 4 is 27, the * REN 


bers is 405, which being ſublirated Hoo the woos of ( 95 


Leaves pb + mb—db „ 5 5 5 = £7 | 
Therefore 60 is equal to a, or bo is the Number fought, ON 


2 ay is thus proved from the e 


= ſay the Number ſought i is 1 * 1 60 
Por if that is divided by 1 5 the Quotient is 


To which Quotient, or 4, if we * 
The Sum is - 5 „ 
And if from this "le we ſubtract | z VV 

1 T remains 2 the 9 requires N ve 85 5 


G 9. + Mew 11 ied how many Shillmes he had. 5 


| "nt if you divide the Number I have by 25, and fulftratt 3 955 
From the Quotient, and then add 51 to this Remaind:r, and from 


tbe Sum ſulſtracting 405 1 al ne” 12 . 75 2 How | 
2 | many a had he ? 1 5 


. Let a = the Mentor of Lene the Man PETE 1 = = 25» 5 
4 = 3, u 51, þ=40, 2 = 12. | 


5 Now the Man had * certain 


© Number of Shillings, which 1. 5 
. 
6, we have by Art. 27. - * "6. 


we ſubſtract 3 or d, that is, (|? 
connecting d by the Sign — 


bs that is, 3 5 7 IE 63 7 


5 E 
the Queſtion, to be equal 0 5 7 d+m—=z 
12 Of 4, hence we have ina EG 


; To reduce an Equation, Ge. 55 

| The Queſtion being now ex-“ F 1 
preſſed in Algebra, and the „„ | | 

unknown Quantity @ being | | 3 V 

divided by &, multiply every I 7 |= —dLÞ+mb—pb=zb 

Quantity in the Equa:i Ion by EE - 1 | ET 8 1 

5, as in the two laſt 3 | SY 1 

34 


then we havere 0 
And reporting b out of the Gan: I 4- 


nity * only, becauſe it is | 134 DS EE | 


in both Dividend and DiviÞr, 4 $ a -b D- 
and ſetting down the reſt as in Ü 
the two laſt * we 

e, - - 

| Becauſe pb is a known Gba 
tranſpoſe it by Art. 58 and g 

ö 

8 Becauſe mb is a 3 Quan- ; 

tiity, tranſpoſe it in like Man- 

ner, then we bare 

| Becauſe db is a known Quan- 7 

| _ tity, by ee it we 

__ oe 


. 0 


[rolo—db=zb+pb—mb 


— — — — — 
0 — 9 — * 


eee 


Now it appears the unknown . or 4, is 3 5 | 
1 the Product of the two Numbers repreſented by z and b, added 
to the Product of the two Numbers repreſented by p and b, 
ſubſtracting from this Sum the Product of the two Numbers 
HE repreſented by m and b, and adding to this Remainder the Pro- 
duct of the two Numbers repreſented by d and VP. 


The Number repreſented by 2 is 12, and that by 5 * 5 | 
Is 25, the Product of theſe two is zb or -— 309 


The Number repreſented by þ is 40, and that das & os 4 
is 25, the Product of theſe two is p b — 0 | 


The Sum is zb+pb or 9 


The Number repreſented by m is 51, and that by b 1 4 
| 1 25, the Product of theſe two is mb or 07S - . 


Which being ſubſtracted from the Sum of the other 5 
two, leaves 2 U + PY - M onrr = 1 


3 


The Number repreſented by d is 3, and that by 5 . 
is 25, (de Product of theſe two 4+ of 


| Which added to the laſt een the Sum or 2 = 
£b+pb—mb+dbors = — TIE 


hence 


that Sum, there Woe: * 12 Cows teſts. 
: there? oO „„ . 


96 ALGEBRA. 


Whence the unknown Quantity a, or the Number of 
Shi illings the Man had is 100, which is 5 thus e from the 9 5 


Co: nditions of the OTE 


. e | Shillings. 
I fay the Man had "a — 
„For if that Numbers is divided by 25, the Quotient i WS 
+ rom which — if v we ſubſtract . 3 
„ a BE So 5 . 
To which adding e 1 N „„ 
be Som ie „% e 52 
From which dt sg V | 5 
1 There remains 5 what t the + Queſtion requires Wl 


| Queen 10. 1 Conn * Lug, RE underſea 3 . 
tons aſked by his Maſter h;w many Caws there were in the Field, So 
replied, if you add 13 to their Number, and divide that Sum 

by 8, and then add 19 te the Quotient, and ſulſtract 11 from - 


Toon ' ny Cows 1 were . 


9 Let a 1 Number of Cows, 5 = 1 13 a= = 8, m = 19, 5 


= þ = 1 ors 12. 


= Now there were in the Fie!d a ö 1 
certain ner g. So” 
. Ty OY 
To which 13 or þ bein ng added, 55 
we have by Arr. 6. Y I 5 | S +5 
Which a + b being Jivided ty la- 
8 or d, we have. by Art. 28. IT 3] ” 3 : 
| To which if we add 29 or he we | a+b „ 
Fs whi ch if 1 we  Cabſtract 113514 FTE" 55 
or p, we have by connecting 2 5 — +m—þp 
74 with 1 dign — t 4 : „„ 
: Which © * * +1 7 is ; by the EE 
F 6 . 
e to be equal to 12 or 4 „% 
25 hence we have „ B 


Becauſe 


| To reduce an Equation, Sc. =P 
Y Becauſe a, the unknown Term, Tt: : | e 
is Part of the Fraction I E? 


where the Diviſor is 4, there- | | 
fore multiply every Quantity \ | _ 724 2 7 d=xd 
in the Numerator of the | 4 
_ Fraction only b. d, accord- | 
ing to the Rule of Vulgar 
PFractions in Arithmetic, ard 7 
"WE e. „„ 
Becauſe d is in every Term of / 
the Dividend and Diviſor of 


the Fraction ve = le- 


1 8 jecd d, from — only, { | 


—_—— 
CO 2 


8ja+b+md—pd=xd 


by Act. 22 and 24, and ſer | 
down all the reſt as before, | 1 
)J . 1 
I Now begin to ape 7 4 . 

| being a known Quant ty, ee e 
then we have 3 5 : 
. Becauſe md is a known Quan- VI. 1 1 = L 
tity, therefore tranſpoſe at, las e OD Bw 
_ 00 we have © = by )))) 
Becauſe 5 is a known Quan 83232 ET Os 
tity, therefore tranſpoſe 8 lifa=xd+pd—md—b 
5 and we have | | 8 | Z %%% der oe 


iy this jt it appears that a, the unkniwn Quantity, f is el 8 bo.” 


: Tu Product of the two Numbers repreſented by x and d, added 


to the Product of the two Numbers repreſented by p and d, 


ſubſtracting from this Sum the Product of the two 8 | 


repreſented by m and 4, 5 {till from this Remainder | 
de Number N by 6. 


The Produtt of the two Numbers repreſented by "Y 6 
7 and disxd, r 9 


LT + Produ # of the two two Numbers repreſented by EAN 88 
8 and d is p d, or — — eee e 


"Their Sum mis od +24, or 


1 e £.- oBg 
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The product of the two Numbers repreſented by 5 
and 4 is n d, or | — * 152 


Which ſubſtracted from the Som of the othicr' two 2 


Products, there remains xd+pd—md 1 5 nes 1 32 


From which ſubſtracting the Number repreſented by „ 


The Remainder is æ4 p d—md—b, which i i3 — . 


to a, or the N umber ſought _ ——— 


And that 19 Cos were in the Field, i is | thus proved from 15 
5 tl e Cendicions of the Queſtion.” | ES 


2 fay the Number of Cows were 


Fer if to them we add — — — 13 
5 The 8 da no — 32 
Which divided by 8 , ine Quient | 1 — 4 
To which Quo: ient if ve add — — 19 
The Sum is — — ig 
Wo rem which Sum ieee — „„ 
There remains what the * requires — "TX. 


1 ella 1 11. Two young Gintlemen were 4 ;ſputing how RE = 
' ew were at à public Diverſiun, but not agreeing, they referred 

it to a third Perſon, who, being filled in Algebra, in/lcad of a 
dire? Anſwer, replied, that if you ſulſtract 115 from their 
Number, and divide the Remainder by 50, and add 39 to that 
Quotient, from which Sum ſubſtracting 16, and adding 68 11 
the Remainder, this oft Sum will be . to 101. How tt any 2 


„ Alen were there? ? 


Se 4 = the Number of Men ht b = 115, = 5% s 
4 #=16, f. 68, . 10%%%fſ᷑o 1 


There were certain 5 
Number * Men, mag, 1442 
= 3 | 
: From which 2136 or 5, be- } 11 
ing ſubſtracted, we have EL. 
Which Remainder of a—b, = I 
being divided by 50, of LY 7 b 
c, we have by Art. 28. 
To which Quotient if we ; a—b + 4d 
is Ld 75 or d, * 7 8 


From 


To reduce n | Equation, Ge. | 


From this Sum if we 
| fabſtrack 
5,14 WIPE ©: 

8 To which Remainder if we 


add 68 or Kee we have 


, 
}. |S — 


is, by the Queſtion, to 


be equal to 101 or MN 1 


hence 


is Part 


Quantity, 


* 


vided by PI 


Queſtion, we have 


| Becauſe c is in every Term 1 
_ of the Ee and Di- 14 


viſor of 


- in the laſt Queſtion, 
and ſet down all 
"veſt - an before, and we 
have -- 
Now tranſpoſe 4 it be- 
mT e i, 
then it is 
8 en, it being: A 
known Quantity, and we 
„„ 

Franſpoſe c d, it being a 
known Quantity, and we 
on 
And wanGalng b, it being 


a known Quantity, ve 
have 


— which being 0 


therefore 
multiplying every Quan- | | 
tity by c, as in the laſt | | 


16 or n, web 1 


; Which © +d—n+þ 8 


: e a, the * N 


>] 


the | 


| 


10 


11 
12 


13 


12 — 7 — 
4 | 


| camch 


1301 8 
? 


2 Pay I | 


| 
8 


e 


a—b 


e 


eien 55 


- A- 


a—b+cd41—cn . DT 


55 b+ cd - e ο t , 


la 


a—b=cex—cp bend 


a=cx—cp+Sin—d4b 


ye Hence it appears that a, the kay Quantity, is equal t to 
the Product of the two Numbers repreſented by c and x, ſabttract- 
f ing 5 from it the Produ ctof the two Numbers ee by cand , 


Q 2 


adding 


— 


5 to a, the Number ſought _ 


ry —_— —j— 9 4 
Hos 8. . 


FH % 


; dding to that Remainder the Product of the two Numbers : 


repreſented by c and n, ſubſtracting from this Sum the Product 
of the two Numbers repreſented by c and d, and adding t« to this 
| Remainder the . repreſented by . 


The product of the two vo Nur ben repreſented by c 15 50 50 : 


5 and x is cx, or 


The Product of the two ; Numbers repreſented by c of. 3⁴⁰⁰ | 


„„ od 
The Remainder is $I w. ” | 2 | 
The Product of the two Numbers repreſented by 4 
85 and is en, . 
Which added to che laſt Remainder the sum is 5 
5 een . * 245 
The Product of the two Nene esd "iy c 5 5 
i and d is c d, or 1950, which being ſubttracted 1950 | 
The Remainder is cx c $4 tn td; „%%% 
Adding the Number ee £5. by Loa HE. I +3 LT 


The Sum is cx—ep+en—ed+b, which | is ! 


Ihe that tere were 6750 Men is ; proved from the Condi- 


| tions of the NO 


| I fay there n;; )) 

For if from them we ſubtract. oY „ 

5 | Remains OO VF i” 500 
Which being dieided ys 50, the Quotient is is „ iS 
To which adding 7 5 — „ 

The Sum is „ No OY ey 

From which ſubſtraiing „ V 

The Remainder is „„ ** 
To which adding VV'n!; 1 - 58 
There remains what the Queſtion requires . e RON 


| G 12. "Sherri is a certain N to mice 9 OO added, 
and dividing this Sum bs 5, if from this Quetient we ſubſiract 6, 


and add 101 to the Remainder, from that Sum ſubfirecting 10, | 


there remains %. nz Lat i 15 the Number ? 


Let 


To reduce an Equation, Sc. 101 
Let's a= the Number fought, b = 95 2 57 d=b, m = 107, 


N 5 lo, x * = 97. 
Now I am to find a certain 
Number, which call 
To which q, or 5, being 

added, we have by Art. 6. 

This deing divided by 5, 

or c, we have by Ar- 

-nicle 19. — 


F rom which ſubſtracting 6, 


ns x 
To which adding 101, or 

m, we have by Art. 6. 

From this ſubſtracting 10, 


or p, that is, _— 
F * the LD” it is 


is to be equal to 97, or 
, Rente 
The Queſtion being has 


Sin and multiply by c, 
tor the Reaſon in the laſt 
Queſtion, then we have 


f Rejecting | 7 from ca —— cb 


and erting down the reſt 
as before, "then _— 
5 Now tranſpoſing_- c . 
being a known | ney Ys 
WE have 
. cm, it being 
2 known Qn nn. 
„ 

Tranſpoſing 44 it bein 
2 known Qu A" 
' have 
Laſtly, ranſplin 
being a known C panty, 
we hae 


} 
$| 


a 
8 


. 


oF 3 


expreſſed in Algebra, be- [| | 


10 


. ] 


F a -c emp c : 


Irs 


12 


re. 
2]ſa+b 
12 : 
E- 
4 7. 
5 TL 
„„ 
1 1 
8} 6 — -e 
5 6 . 


REESE 


5 


4 +4b—c<d+ en c 8 


13a ＋ I -c =cx+ p —cm | 


144a＋ cx +op—cm+cd - 


0 
7 
a 
oe 


15 72850 TD —cmb+ed—b 


Te 


He, : 


ar bo» hm —— — A — — = 
— r r * 8 — 
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"This Abe Operation being finiſhed, the Neri Were 


is thus. | 


The Product of the two Numbers repreſented by « c and „ 5 
xiscx, or } 405 


The Produa of the t two o Numbers repreſented by, c and 3 50 


The dum 18 e or en -- 5 535 
The Product of the two Numbers repreſented bye c and 1 5 
et _— | ** 
Subſtradting, the Remainder i is 3 m, or 5 „ 3⁰ 1 
The Product of the two Numbers TOTO by c and "+ 30 


. , 8 . 


Adding, the Sum is c Sep —cm 44 WW: ae "Es 
The Number repreſented by b is 9, ſubſtracting * 
The Remainder is * ep -en -e, wich a | 


| | equal to a, or the Number ſought N 


| Ard i is thus proved from the Conditions of the : Qua flion, 


| l fin FS 8 Sog 18 5 RD . : e 1 
For if to this we add „F „ 
7 „„ = 
Which being div ided. by LY the Quotient RRR 
From which are „„ „ 
The Remainder is > OS : LETS iÞ 
To WA ch nen )JJVVVVVV 
Fr rom "ch ſabſtracting e „ 1 
+ here remains what the Geeſtion requires „ 


75 reduce cn » Equation by Div ji. 


48. 1 the laſt Article the unknown Quai was divided hs: ; 
a known Quantity, in the Equation that aroſe from the Con- 


ditions of the Queſtion ; in this Article the unknown Quantity 
will be Multip lied into a known Quantity, in the Equation that 
| aries from the Conditions of the Queſtion; when this happens, 

divide every Quantity on both Sides of the E quation, by the ſe me 
known Quantity inig Woich the imino Reanutit; 15 — 


'To reduce an | Equation, Se. 103 


then you will find the unknown Quantity to be multiplied and 
divided by the fame Quantity ; ; now place down this Equaticn, | 
rejecting only the Letter from that Quantity, where it multiplies | 
and divides the unknown Quantity as in the laſt Article; then 
tranſpoſe the Quantities as before, but if there are none to be 


| tranſpoſed the Queſtion is ſolved. 


If any Quantities are connected with the 2 one by = 
the Signs ＋ or —, it will be moſt convenient for the Learner 


to tranſpoſe them before he beg; ns to divide * the Rule * | 
— | | 


Queſtion 3. 4 Boks» requir ed ariether to tell. him Hoi meny 
Shillings he had, by ſaying that if their Number was multiplied by 
13, and if from that Product was /ubſtratted 2 7 he ſhould then © 
have 170 PE: - thw many Shillings had he? 


Let 4 = 8 Number of Shillings the Perfon hs; b= 985 = 13. 


— A Perſon had a certain Number of «| 1 1 
: Shillings, which call Ky 
Which multiplied by 13, or . we 5 
have by Art. 9. 
From the Product, or 1 if we ſub. 
ſtrat 25, or , we have - f 6 
Which Remainder b a — is by the 14-4 
(Queſtion to be equal to 1 79» or n, 
r — 5 
Becauſe d is on the fame Side of thi ES: 
Equation with the unknown (Quan- L be bs. 
tity, and connected by the Sign —, 9 * 
therefore tranſpoſe d, then — 2 
Te being no more Quantities to be | | 
tranſpoſed, and the unknown Quan- | | 
tity being multiplied by 3, thereſore 
divide both Sides of the Equation by | 
: 4 Now ba divided by 6 gives | 


1 2 Art. 27. and m + d divided by 
: 5 b, gives + by Ant 28. therefore | 9 i 


we „„ Ne 3 


. 41 CEBREA 
| Becauſe 4 is in both Dividend 1 . 


Diviſor of the Quantity 2. reject b 


| | by Art. 20. and putting down the 104 «x8 


other Quantities without any — 


tion as in the — — we 
have 


From a it appears n a, the unknown . is 


cqual to the Sum of the two Numbers repreſented 9 7 and d, : 
| divided by the 8 e * 5. py 


(] 
1 
ber 


The Number repreſented by m is 


_ The Number repreſented by d is „%% 
| The Sum is m + 6, ff N 85 | 


: And dividing 195, or 241 by 13, or b, the Quotien * 
5 "> or I'S which i 18 45 or the Number na, | ee” 


The Truth of which is s thu us bro ed from the Conditions of 


the ny. 


2 Cay the Perſon WW. — ung, 
5 For if that is * by OE ay = 


The Product i W 5 ; 
From which ſubſtracting . 8 
There remains what the Queſtion requires - 1 170 


| -- Queſtion : 14. A Butcher . 4 Pm going to Ma let with 85 


2 Number {4 Sheep, aſked how many there were; the Draver © 

_ _ anſwered, if you multiply their Number by q, and ſubflra? 157 
From that Product, and add 168 to the ns [ t 2 . 

have 2020 Sheep. How m_ ds bad * 5 5 


Let a = the Number of * Sheep, — - 9, How; I 57s m = 168, 


Tuen 


To reduce an Equation, Se. 110. 

The Drover had a certain . ; yp I 
of Sheep, which call i . 
Which multiplied by 9, or l, ve 2% |, - 
have by Art. 9. : we 2% 


From the Product . I 575 or 4 


4, that is, connecting 4 by the <7 1 
Sign —, we have e 
To which Remainder adding 168, 1 
m, we have by Art. 6. . 3 4 ee 


This ba—d +7 is by the Queſtion 7 
to be equal to 1000 or 75 bene z 
de e 1 
= Now according to the Rule debe with 3 6 | 
tranſpoſing mn, and we have | . 
Then tranſpoſing d, we have 5 | 7 3 4 | 
The Quantities being all awoke 1 5 - 
that were connected by the Signs + | | | 
or —, and the unknown Quantity ; | | 
being multiplied by 4, therefore by | | 
the Rule divide both Sides of the 


| Equation by 6, but 5 divided by b, „Is = 
gives LAY and p—mtd divided | © bs : 1 
by 3, gives nts by Art, 28. | : | . 
hence we have 8 — — 4 N 
Rejecting * from the Quantity 7 5 EE 
| becauſe it is in both Dividend and — 


8 Diviſor, and placing down the re- e19 PIO Y 
maining Parts of the Equation with- | | | 5 
. out any eee as before, we have 7. 1 


5 The Algebraic Work is how Finiſhed, 4a the 8 | 

Quantity @ is on one Side of the Equation by itſelf, and it 
appears to be equal to the Number repreſented by p, ſubſtract- 
ing from it the Number repreſented by m, adding to this Re- 
mainder the Number repreſented * 4, and dividing — dum = 

: by the Number REO W b. 7 
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Which multiplied by 5, or b, we 


5 To which product if we . „ 
1565, or d, we have by Art. 6. HE 9 = 
From this Sum ſubſtracting 56 = 


The Number repreſented by p is - ä 
From which en the Number pee by }- 
m, which is = | | 

There remains þ m, or | „ Is 


To which adding the Number r repreſent by « 4 — 277 


115 The Sum ea Ah „„ 2 —_— 


And dividing this 1989, or 722 +4 bs 9 the Num- N 


ber repreſented by b, the Quotient i is = EET, of or 221, which 


is a, or the Number of Sheep the 88 had; and is proved by 
15 che Conditions of the 3 thus, 


4 hay the Number of Sheep were” -- 221 1 


For that being multiplied VVV˙V 8 
VF — i ĩĩͤĩͤ 1989 N 
From which ſubſtracting VVT 
| There remains „ OMe " _ 
To which adding OS oe 


: "TW Sum is what the Allen requires "200 


8 IS. 4 11. FER afted As he rave for 1 bis is Hale, 


© exfaerad, if you multiply the Number of Pounds I gave by 5, and | 
then add 15 to the Product, and from that Sum ſubftratt 50, | 
and to the Remainder adding 25, from which 3 ſubftrafting | 


„„ I Ce 5008 Remarafer will be * to Jo.” N * did * ou = ; 
his IF 5 5 


Let a = what de gave bor * Hatte, 5 = 85 2 PI TY | 
= o, þ = 25, n 2 13, # | = d. : Ta Es 


| Let the Pounds which the FER + 4 : - 


gave for the Horſe be called 3 Fs a 
- have by Art 9. I * 5 


or c, that 1 is, connecting c by 
we Sign —, we bare e 


Pr —ͤ—- —— . — — 
v— — 


To reduce an Equation Se, 


To which Remainder adding 2 5» 2 
or p, we have — 

From which Sum ſubliraAting "Y 

15, or m, we have 

Which 54 ＋4— 

| is by the Queſtion, to be 
equal to 80, or æ, 

_- WE 1 

1 Now tranſpoſing m, we bare 


And tranſpoſing p, we have | 
o + d = 


And tranſpoſing c, we have 


And tranſpoſing d, we have 


be Quantities connected byY 
the Signs + or —, being 


now al tranſpoſed, I obſerve | | 


the unknown Quantity to 
be multiplied by b, there- | 


fore divide every Term on! * F rg ng 
both Sides of the Equa- | Eb. „ 
„ ee 


e — 1 


0. * b. Now bs. 7 


— 


4, h 
5 we ave- 1 8 


as in the foregoing Queſtions, zz 


hence we have 


Rejecting b from the Quantity y 


| = becauſe it is in both 


Ez Dividend and Diviſve, and 9 


3 Equation without any Al- 
eee 26 before, and we 
NE Re 2/7 ave on - - - | 


8 placing down the reſt of the I 


5 That is, * the We Quantico, is 3 to > the Heater 

repreſented by x, added to the Numher repreſented by m, fub- 
ſtracting from their Sum the Number repreſented by p, addin; io 
this Remainder the Number repreſented by c, ſubſtracting fic m 
this Sum the Number repreſented by d, and dividing this Kos 

mainder by the Number repreſented by . 


P 2 


** 


0 F 

hence — ee 

— DOR WY 

x +m—Þ 
= wp: 

e . 


Jha +d—c= 


4 4 = 


——— —— — — — ——— — —U—ͤ I ODS ¶ ᷣ ,„—x＋ta ona. 


54 44-44 7 
ba+d—c+p—m 


107 


| ? x + m— p + c—d. 


NOW © 


— — — — 8 — — — — — — - — 
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Now r is 
To which adding m, or 5 . 
The Sum is x + m, or J)) Wo 
From which ſubſtracting p, err EE © 
There remains x + — or — — ! 70 
To which adding c, or 6, %ͤ —ͤ 
The Sum is x + m — "PPE “0500 
= From which Ran, d, or „ TL © 
VV There remains e- 5 e 


8 
0 
1 


Now dividing this 105, or 7 +=, by 8, or 5. 


the Quotient We eee — wes = * 15 or n wbich! 15 5 equal to by 
| or N umber of Pounds Pg Horſe colt. . 


pu raid ow at coiprg a — Ae — 


= Which is proved f:om the- Conditions of the Queſtion, 


= AÞ4 "i the Horſe „ 21 Pounds 
„„ For if that is mult; plied by „ VFC 
5 — 8 „ Tos 
. 3-5 which adding EY 
=; From which bens %%% 
1 V2 / ĩͤ Eno. 70> 


5 To which adding Ro on I TH 
| EE The Sum is Z So og 
=: 
| 


From which ſubſtracting — 3 5 
| There remains what the Queſtion requires TE 


= Queſtion 16. Thee & 154 1 certain . . 13 — 4 
1 3 7, if from this Product we ſubſtract 21, and to the Remain- 
* deer 00d It; and from this Sum ſubſtrac! 2 3. and add to 
Remainder. 33. this left your * be 210. What i is ' the : 
5 e | 5 | 


| 

| 

j 

3 Is; a ths Num ber fought: - b = 75 4 21 e 
LEE £=23 # = 3H Boe lo > 

: Now 


T.ranſpoſing x we have 


e To reduce an Equation, Sc. 
ne” Now there is a certain Number | 


ſought, which call 
Which multiplied by 7, or 6, 

we have by Art. 9. 
From which ſubſtracting 21, or 
4, that is, connecting 4 ba 

the Sign —, we have 


.- 


To this adding 11, or 5 we 
have by Art. 6. — 
From which ſubſtracting 23, or 


c, that is, Connecting c bd 
the Sign —, we have 5 
To which adding 33, or * 
have by Art. 6. 


WE 


And this ba — d ** ' 
is by the Queſtion to be 
equal to 210, or 5 . 


ne 
The Queſtion 3 now ex- 
pireſſed in Algebra, begin the 


Solution by N 55 and 
then we have 
Trarfofne c we have 


_ Tranſpoſing d we have 
All the Quantities being now 


tranſpoſed that were connect 


ed by the Signs ＋ or — 
of 


and the unknown Quantity 
being multiplied by 5, di- 
vide every Term, or both 
Sides of the Equation by "A 
as in the laſt n, and 


. have 
Nou reject 5 out of the Quan: 


tity — 2 beczuſe it is in both 


5 | Dividend and Diviſor, and 
ſetting down the remaining {| "| _ 
Parts of the Equation, as || | 


5 in the laſt Queſt on, . we 
have 


bi 


J 
5 


Y 


\ 


A 
a! 


| 12 — 44 x—c 7 


I 


2 


3 


10 
— 41 


| 


34 


a 


bed: 


ba—d bs 


5 —d4 x—c+þ 


bandbamctp=r 


11-4 


Be 


ba—d+$—c= 71 | 


1 
ba—d=r— Pe- 


ba= 2 ee N 


42 „- ＋e— TT 


9983 


e 


5 td a - 4 


” — —Vů— — 2 — _—_— * — 


5 d=55, or 2 bs #26 THe = 53%-. 
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To find what a is in N umbers. 

The eber repreſented by , is 5 210 
From which 3 the ONT ISE repreſented gy 
by P- which is | . 33 = 

There remains 1 —S, or WE 7 
To which adding the Number repreſented by 46 "IF. 
The Sum is r —p +c, or — - "200 200 
From which ſubſtracting the Number repreſented by 1 
"There remains F==þ r = 1 n 
To which adding bs Number repreſented by „ 
The Sum | is 7 —_ cx + TT.. 


And dividing this 210 by b, or 7. * Quotient i is 


etna 2 + _ wrath ba x „ or 30, which | is equal to Ss. or the N umber 


fought, and is thus proved. 


8 1 ſay the N ſought 3 n N N VVV 
PFor if this is multiplied by no a 
85 The JJ ( 210 55 
From which ſabſtracting d 
- There remains _ Ti ww E 5 
£ WAL which adding 0 %%%%ͤ0 2 = . . 
F. rom « which bring 1 EO TY, 23 5 
„ There remains © „% - - 77 
To which adding : 5 V! 
; The Sum is what the Queſtion requires „ 2 


ts 17.1 5 Gi . challenged MED Wy to oy wi 2 * 5 


4 Hir as many Guineas as were in his Hand; but being ae bu 
many they were, anſwered, if you multiply thi ir Nuniber by 10, 


and ſub/Iratt 100 from the Product, and to the Remainder 


add 55, and from the Sum fubſtract | 1 and adding to this 
Remainder 12 * 7 Mail then Hove $ 39 Cuineu. * * = 
” had he * : 5 | 


E Ra a = the « Number of Colmes ſourht, Sie, = 100, 


Tlen 


To reduce an Equation, Ge. TOS 


Then A Gamefter had a certain | | 
Number of Guineas, which 1a 
55 
Which being multiplied by 10, | 
or 6, we have by Art. 9. 
From which — 100, } 
„ of 0, We have - 
Io which adding 35, or a, we 
bare by Art. 0. 


2 ba 


From this ſubſtracting 3b; or oC. ” 
| Fam tn fig 31, „ . 
To which adding II 5» or e 


we have 
This by the Queſtion i is 15 be 
| equal to 539, or py hence we 


. 


7 ba- = 
Z | J ng! wW.. 


Then by rranſpoſing 1 we b kv. [8 33 d — mD M _ 
Tranſpoſing m it is 8 [a- A -I 
Tranſpoſing d we have = Fflolba—c=p—x+tm—d 

And tranſpoſing c 5 11 6 
Now divide by 5, as ; before di- 12172 — — 
rected, and we have e = ET TEC 5 - 


: And rejedting b from , and | 


E 
placing down the reſt as be- | . VPN 


fore, then | - | N — 2 


fo The Queſtion Na now folved in Algebra, we are to find # 
| what a is _ to in 1 =o 5 


o 


| Now pi is EE V . E 
Prom which ſubſtracting x, or 118 

There remains p —x, or "> ow" 
Io this adding m, or TT of 
The Sum is 2 0 

N From this ſubſit: racting d, or „„ 1 
| There remains p — x +m—d, or „„ 
To this adding c, or „„ 


a 
— — - - — — — . — = * 
„ 


Te Sum is þ—x + m—d + „ or 3 Too. 
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But dividing this 500 by 5, which is 10, the Quotient is 50, 
the Number of Guineas the Gamefter had; and is thus — ; 
from the Conditions of the 9 | 


8 427 the 222 ͤèĩ ð7?h444ſßu - | 50 Guinea 
For if that Number is 3 by | > 0: 
1. The Froductus' LM m 500 
From which ſubſtracting — „„ 
There remains om „ 00. 
To which adding „ 
The Sum is V = 05. 
From which fubſtrafting - - 1 
JJ ² ¶ TT 
To which adding 5 „ 4 : 
The Sum i is what the « Queſtion requires 5 5 9 


: | Queſtion 18. 4 Perſon being aſted 1 many Hanes 3 it W 
| paſt Nam, replied, if you multiply the Number of Hours paſt 
Noon by 7, and ſubſtraft 5 from the Product, and ta the Re- 
mainder add 9, and from & Sum ſubſtraf? 3, and to this Re- 
mainder adding 4, this Sum will be equal to 12. How many 
| Hours was tt # Noon, or what of the Clock was it P | 


: 1 a = the Wender of 1 it was 1 TIRES or "he : 
5 Namber Tg, = 7» 755 = = 5+ 4 S 9, c= Þ b == 4, 


+ = 12. 5 
ü Then a is a certain Number | | 
of Hours ur Ne which =} I ja 
call. | | : 255 
This multiplied by 7, or m went 1 
have by Art. 9g . - 2 1 
From which ſubliraing 5, 0 or) . 
| p, we have | 0 * -p 
To this adding 9 = we have 5 
+. by Ant. 6. EY H. map +d 
| | From which ſubſtracting * or 534 : 
c, that is, connecting c — 0 0 n +d—c . 
5 the Sign —, we have. 3 * | 
5 To which 28 4, or b, I un Led 


baue . Art. 5 | 
| | Which | 


TO ads an Equation, Ge. 113 
Which by the Queſtion is to be » 3 5 
equal to 12, or x, hence 17 hows 744 c+b=x 
Nou tranſpoſe 5, and we have 8 66 

1 c, then 90 n- AA -T 
IT ranſpoſing d, and — 1cma—p=x—bþ+c—d 
| Tranſpoſing i .we have 1 14 c -A 

Now dividing by m, as in the Ys . | 

former — and we 0545 12 .— — — 
1 = N N JJ | 

| _ m from the Quantity - 44 2 3 27 
— as Solver, and we _ | 185 , ng 
m | \FY 5 


The ras Work being finiſhed, we may find what « 4 Her 1 


in Numbers thus. 


Nowy x is equal to 


From which ſubſtracting * or 


Theie remains x — b, or 
To which adding c, or 


3 The Sum is e Te, or 


From which ſubſtracting 4, or 
Tahhere remains x — b ＋ c—d, 


| 8 To which adding p, or 55 the Sum is x—b+e—d+p, or 7_ 


or 


- . 
8 3 
5 N 
3 
13 - OW 


And dividing this by m, or 75 the Quotient is 1, which 


is equal to a, or the Number of Hours it was 7 Noos, 55 : 


hence i it was 1 of the Clock i in the Afternoon. | 


Fe * dich is thus proved from the Conditions of the Quetion. 


= ay the Number of Hours paſt Noon were 


For if that is multiplied * 
The Product is 
From which been 
There remains 
To which adding 

The Sum is 


From which düsdraaig 
There remains _ -. 
To which adding - 


Ihe Sum is what the Queſtion requires | 5 


! 


0 „„ 
>: „„ wo 


111 41 I 4 


25 . an Era by Invelution. 


= 49 de there has doch no . jon in hich the un- 
| known Quantity has had the radical Sign prefixt before it, or 
bas been connected with known Quantities under the raci- 
cal Sign; but as this is a Caſe which frequent]; happens, we 
ate now to explain the Manner, how ſuch INE are 
manage ed. | 
II any part of an 3 is a ſurd Quantity, but the un- 
knewn Quantity is not under the radical Sign, then there is 
no Occaſion to- clear this Equation of its Surds; but if he 
unknown Quantity is ynder the radical Sign, then the Equation 
| wa be cleared of its Surds, _ | 
And when there is a given Favotion where” the unknown _ 
Quantity only is under the radical Sigi, and there are known Quan 
lities without the radical Sign on that Side of the Equation, and 
_ connected by the Signs + or —, tranſpoſe all thoſe Quantities 
which are without the radical Sian, to the other Side of the 
| Fouation; then raiſe both Sides of the Equation to the Square, 
of the rad! cal Sign expteſſes the Square Root, or to the Cube, if 
the radical Sign „ the Cube Root, and ſo on; by which : 
| Means the Equation will be cleared of its Srds. = 
After this, if there are no known Quantiries | on the fare Side 4 
of the Equation with the unknown one, the Queſtion. is folved ; _ 
but if there are ſtill known Quantities on the fame Side of the 1 
Equation with the unknown Quantity, the Equation 1 is to be 
reduced by ſome of the Methods before e, at Art. "9% . 
'F he $ Square Root is expreſſed by this Sign V. and the C ube Z 


Root by the ſame Sign with a 3 on the Top. thus * and if 
any Root is taken beſides the Square Root, the Figure over the 
Sign ſhews what Root it is; but when it is only the Square 
Root, then there i is ; generally © no F. igure over the * 5 


Queſtion 19. 7 8 were talli ine 7 of the Nomber of | 
. Pp there were in a Park, the Park- Keeper being preſent, and 
diſpaſtd ta ſhaw his Learning, told them, that if they extrafted 
"the ſquare Roct of th: Number of Acres in the Park, from «hich | 
ſquare Root ſubſirafting 5, this Remainder wil be 4 40 50. 
How my Heres were there i in z the Pai ' 4 | 


mY 


'To reduce an Equation, . 
- Let: a —= the Number * Acres in the Park, 3 
4 = 50. | | . 85 N 


Now there were a certain Number of VE 2H 
Acres in the Park, which call 5 . I 
The Square Roct of which, 5 Art. q 5 
„ 

N 17 which ubltrading 5, or D that 7 

is, connecting b by the Sign —, it is 5 
Whieh Ja: — b by the Queſtion |, __,_ 
is equal to 50, ord, hencſse $ 4 * 35 
The "Queſtion being now expreſſed 1 | 
in Algebra, and obſerving that b (| 
is not under the radical Sign, there | 
5 0 tranſpoſe b, then „ 
Now all the Quantities being . 3 
poſed, which were not under the 
radical Sign, ſquare both Sides 
of the Equation, as the radical | 
Sign expreſſes the "Square Root. 
But the Square of Va is a, by | 
Art. 43. and the Square of d + b 
is 4d + 24b 51, by Art. 32. 
and making theſe equal to one 
another, for the Square of equal|| | 
Quantities or Numbers muſt bel] | 
equal, and \ we wave - „ 1 | 


| ; a—d 4 | 24b+bb 


©." Hence it appears that a, the known 98 is equal to 
the Square of the Number repreſented by d, added to twice the 
Product of the two Numbers repreſented by d and b, and this 

Sum added to the Square 4 the Number repreſented by 5 


The Square of the n 1 by dis d 45 or 2500 
Tune Product of the two Numbers repreſented by 4 ENS 
and b is 4b, or 250, and twice that Product os 500 


| 246, or 9 %% ¾ 8 
The Sum is dd + 2 14. . „ 3400 
The Square of the Number repreſented b by 31 is , or 25. 
The Sum is dd-- 246 + b „ or 29253 which 1 18 . b 

= 5 or the Number fought. 8 1 3025 


0-3 . 5 8 
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8 Hence, I lay, there were 3025 Acres in the Park, which is 
2 thus proved, from the Conditions of the Queſtion. „„ 


Te Number of Acres in the Park were IE : 3025 

No the Square Root of that Number i oo © 

From which ſubſtracting „„ 
There remains what the Queſtion requires 8 30 7 


Queſtion 20. 1 reg 1050 had 1 fortenate 6 at n : 

tas aſked haw many Guineas he had won, to which he 3 
that if the Square Root of their Number was extracted, 5 
which Root ſubſtracting 7, he ſhould on have 16 Guinea 


. What Number of Guineas did he win re. 


Let @ = the Number of Guineas won, 5 =7 Fe 16. 


5 0 Nox a Pest won a Number of 


Guiness, which enn. 
+ The ſquare Root of which by Art. 


is 


„„ 
"Pim which ſubtiraQting 75 or b, w 


Rare 


to be 3 to 16, or d, hence 


No becauſe b is not under 1 


radical Sign, ne e b, 
8 
: A the Qu an'ities not ranks the ra- 


dical Sign being now tranſpoſed, 


in order to clear the Equation of 


the Surd, raiſe both Sides of the | 
Equation to the Square or ſecond 


| Power, But the ſquare < of ais 
a, by Art. 43. and the Square of 3 
d ＋ 5 is dd ＋ 24 K- 1 5, by|| N 


+ 


: Art. 32. and making theſe to 


equal to one another, for the Square 


— 


l 
1 


| 
| 
|| 


. #| 


8. 

| Which (/ a— by the Queſtion i i 1 * 
9 
0 


[21 


1a —dd+240+64 


of cqual Quantities or Numbers 1 


10 muſt be * and we hare "243-3. 


| That! is to ſay, the 8 8 or a, is s equal to the 7 
N of the Number repreſented dy d, added to twice the Pro- 
duct of the two Numbers repreſented by d and b, to which Sum 


_ 


add the Square of the e Number rc preſented by b, 


0 Cuineas for which 1 fold it, and add 17 to t 8 
Sum Twill be equal to * many * had the Gentle ; 


5 The ſquare Root of which by Art. 


Se To reduce an Equation, Oe. e 
' The Square of the Number repreſented by d is d d, or 256 


The Product of the two Numbers repreſented by 4 and } 3 
Ii 46, or 112, and twice that Product is 2 4b, or | + 
The Sumisdd+24b, r N 


The Square of the Number ene by J is Bb, "or © 49 = 


The Sum is dd + 24b + bb, or 529. wah | is ook 4 : 
to a, or the Number ſought 4 5 9 


Therefore the Perſon won 529 Guineas; ; and] is woe l 


5 | from the Conditions of the Queſtion. . Fong 


1 ſay the Number of Guineas he won was „ 
For the Square Root of that Number is „ 

And if from that Square Root we ſubſt rar = 
| There remains hat the Queſtion requires VVVV,'l, 


I . 21. 7 n having feld bis Eftate, « an r 
i . illiterate Perſon aſked him what he had fold it 2 8 
umber W £ 
t Number, this 


Sir, replied he, if you extract the Square Root o 7 the 


man aha his Eftate * * 


— — — :. —— — 


Let a= the Number of G for which the late was ol 


fold, & = 17, 4 = 317. 


Now the Eftate was ſold for a? 1 N 
Number of Guineas, which call 1 


5 33. 1 1 24 = 
To which 17, or 7 being added, we | 


. -- have 13 Ver 
Which Va+b * the Queſtion, i is 1 
d be equal to 317, c nee 5 4 p 
The Queſtion being now exprefled 39 | 
in Ager, and becauſe 1 isf |. |: 
not under the radical Sign, 15]w4 = 4=—5 


thereſore e b, and we 1 


e f 
Now ſquare both Sides of the Tons 
tion, and make them equal tooneſſ | 
another, for the Reaſons mention- C|6ja=dd—2Ut +bv 
ed in the two laſt 3 and „„ö]ꝰ90)0ö 
we have 27 


From 


from it twice the Product of the Numbers repreſented by d an 
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From hence we know that a, the unknown Quantity, is 
equal to the Square of the Number repreſented by 4, ſubſtracting 


5, and adding to the Remainder the * of the Number re- 8 
n by 6. 285 1 8 


The Square of the Nunter repreſented wy; 1s 


3 and d is 4b, or 3 389, ang. twice hn FINE. 1s 


4 he Product of the two > Sa e by 25 : 5 
26 on” | 
A „ of -- 


289 : 


| Which lubſtraQte, the Remainder is :d 1- — 2 2d b, 3 8 . 
a : 9711 5 
N he ' ROO of the Number repreſented by b i is 7 
b „„ - - 
The Sum i is Tho 83-4 bb, or 90000, which 7 
” is to 4, and is the Number ſought | - 


And that the Eſtate was fold for goooo Guben, is dees 
= proved from the Conditions of the SOS 2 . ; 


e | 


1 ſay the Effate was fold fas: 3 ; _90000 Guiness e 


For the ſquare Root of that i s „ EE „ 000 
Toe which f we ee 9. ES 


ee i whas the Queſtion requires 3, 


Queſtion : 22. 4; young Cones: 3 8 came - of Ave, aſted 


bis Guardian the annual Rent of the Eflate his Father teft him, 
12 which he was anſwered, that if he extracted the ſquare Roct of 
ile Number of Pounds for which the Eſtate was rented, and ta 
this Root, if he added 27, it would be _ to 100 _ Pounds. 3 5 
Mat was the axnual Rent of te 3 | 


Let a= the Ren t of the rue, m=27, x = 100. 


1 how hs 1 of the E Hine was 14 | _ 

1 ſquare Root of which * Art. 4 „ OG 

0 85 . 4 wa 5 
* 2 or, ein adde we W 

| 3 | e 8 1 3 94 m | 

Which by the Queſlio ion is to be equal . 

5 to 100, cr Lo dence 5 1 


To reduce an Equations Se. 119 


The Queſtion being now expreſſed | 
in Agebra, begin by tranſpoſing EY 1 
in, for the Reatons mentioned in Sl /a=x—m 
the former Queſtions, and then\, | . 
| we have - 
Now. ſquaring both Sides of the E- 
 -__quation, to take away the radical | 
Sign, as was done in the foregoing ( 
” Quettion, and then we have | 


- 


And there 4 no more e to be tranſoo! ed, the 15 


Queſtion is ſolved ; for we may find the Value of @ in Num- 
| 88 from the A. ebe rie We thus : | 


"The Snare of the Number repre! ſented by is x &, or 10000. | 
The Product of the two Numbers repreſented by eo, 
the Letters x and m is xm, or 2700s. and twice he 5400 


Product is 2 x m, or „ 8 
Which ſubſtracted leaves x * - 2 m, or 


The Sum is 5329, or x x —2 xm + MM, which | is 


5 equal to &. Or the Number ſought ; - 5 4 12 5329 : 


e ab that the * Rent of © Efate was 5329 Pounds 5 
5 proved from the Conditions of the W ; | 


= | ay the annual Rent of the Eſtate Was 5229 b. unds i 
PFoor the ſquare Root of that is „„ e 7 6 
To which there being added 3 
a The Sum | iS what the Queſtion * * 11 


5 heli 23. To find that 1 2 3 RES 5 1290 1 * : 
: if the ſquare Root of this Sum is extracted, from which þ Roat fil. 


#; WO 295 the Remainder may fe mh 


Let a = the Number fought, þ = 1250, „ = = 29, #=71, 


There is a Number fought, which | x 4. 525 
We To which 1290, or b, being adled, N 
wie have F ,244 +0 
The ſquare Root af which Sum i by = — 
VVV 


ö 6 322 & — 2 K n mm 


oo” 
The Square of the Number repreſented by m is m n, « or 729. | 


| Fi om 


—— non 


— — — — — 
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From which ſubtracting 29, or } 


"Now begin the Solution bows} 5 


— — „ 3 © „ 


All the Quantities on one Side 11 | _ 


d, we have 5 . — 


Which by the Queltios i is equal 125 | 
t 71, of x, hence ; r 9 7. — 4 


: tranſpoling d, it not being 6 — — | 
under the radical Sign, pages. ww F * «+ d 1 
A 


of the Equation being now | | | 
under the; radical Sign, 6 
take away that, as che un-|| | 
known Quantity is under |] | 
it, ſquare both Sides of the. 1 „„ 
, p.. bi 
Square of 92 + Ji 15 2 5, 5 5 fe * 25 : 
by Art. 43. and the Cquare |} | © 
of x+dis xx + 2xd + Ad, # 5 
by Art. 32. and as the Squares || | _ 
of equal Numbers, or Quanti- || | 
ties, muſt be equal to one ano- | 1 
%% Sn: 44 4: 


: Now tranſpoſe b, 5 it being 5 | : 5 5 | | 5 Tr 7 2 2 5 ; ; | | 
1 _ Known Wes and | then = 5 | 8 dan * * — * 4. mY 3 


From whence we may nd the Value of « ain a Numbers. 


"Phi Cane of the Number 3 "DN x is x cx, or i 241 5 
The Product of the two Numbers repreſented by ) 
and d is x d, or 2059, and twice that . IF 4113 | 


2 4. or N 2 Sg ith. 15 
5 The Sum „ or ; 9750 : 
The Square of the Number repreſented by d is ad, . 

The Sum is xx ET ANI, og. = 10800 


From which ſubſtract ng the Number bus by s 1290 
1 here. remains 8710, or xx + Ld od dd—b, 1. #710 


which 1 is = @, Or the Number ſought SE 


: And is thus proved from the Cor ſons of the © Quetion. 


Ip 


To roduge an Equation, Sc. 


— fought is e 
Fer if e that we add ESE 
The Sum is 5 | 


3 ſquare Root of which i is . 
From which ſubſtracting „„ 


: TRE remains what the Queſtion requires e 77 


| | Queſtion 24. A Perſon being. aſted bis tn. . that i 
1 rom my Age you ſubſtract 11, and extract the ſquare Root of the _ 
| Remainder, to which Root adding 17, this Sum 2 be * to 
20. N bat was s the Age ef the Per mn? 5 5 


"Lav. 4 2 PER 8 of Years, or ; Age of the Perſon 5 
| b=11, 13, d=20. | | 5 


: Now the Age of the Perſon i - 3 

From which if we ſubſtract + 

or 3, we have ; af 
3 Tbe ſquare Root « which wet, 85 

Alrt. 34- is 


. ove „ 3 
: Which by che Queſtion i is EM 1 
to 20, ord; hence we have Md 5 
The Queſtion being thus ex- 
preſſed in Algebra, and m not 
being under the radical en «sf . as 
therefore tranſpoſe m; thea *| | 
Now ſquare both Sides of the\| | 
fg Equation, to clear it of the}| | 
. Surd, as in the former Que- || | 
3 5 ions. But the Square of || | „ „ 
iz, u, byAr.\|.1,—}=dd—2dm+mn 
2 A and the Square of d—m „ EEE. _Y EE” 
by Art 32. is dd — 248 
nn; then as the Squares of | 
; -_ Quantities are Lage, we | 


. And by tranſpoſing by we be bu inte- +3 
B which we find what q is ip Numa. Thus, | 


tte. — — 1 9 


— ſay the Perſon was 
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The 8 of the Number repreſented by d is 44. or 400 
The Product of the two Numbers repreſented by 0 e . 


and m is d n, or 260, and twice that Product is 2 4 m, or 


Which 520 ſubſtracted from 400, leaves dd — 2 4 n, | = = ” — 


or — 120, ſee the Numerical Work in Queſti ion 6. 


The Square of the Number repreſented by mis mm, or 169 


Which 169 added to — 120, makes dd — 2 8 7 
or + 49, ſee the Numerical Work in Queſtion 6 $9 -- 


To which adding the Number repreſented by 5 11 
The Sum is my — I do 15 8 or r the 923 of the 


Perſon e — } 6 


And i is proved from the e Conditions of the lend, us: 5 


) wo Years old 
For if from that you aba Jͤò¾] ꝶm 8 


There remains „„ TL 3 . 
The ſquare Root of which i is e 

To which adding - „ 

The Sei | is $ what the ae tes 1 = 


75 reduce an E uation 2 y Evolution. . 
50. This | is 3 by che Extraftion of "EVER 5 if . _ - 


| the known Quantities have been carried te the other Side of the 
Equation from the unknown Quantity, and it appears that one 
Side of the Equation is the Square, Cube, or any Power of the 
unknown Quantity, then extract ſuch Root of both Sides 
of the Equation as will depreſs or lower this Power of the un- 
knoun Quantity to the ff Power; that is, if one Side of the 
Equation is the Square of the unknown Quantity, then the 
| Square Noot muſt be extracted; and if it is the Cube of the un- 
| known Quantity, then the Cube Root muſt be extracted, and 
ſo on, which depreſſing the unknown "ny. to the hows 4 
N the be nie is page 3 g 


Queſtion 25. What is het Number, ; f to th _ ns : 


15 there is S1 added, the Sum may * oo 


Let a = = the : Number ſought, b= — 8, m = 100. 


1 ; 


To reduce an Equation, Se. 12 3 


Nen there is a Number 2 — Hl bs 
5 
hs The Square of which by Art. 31. is 
To which 51, or 6, bring added, LN 
have | 
And this 2 + b is by the Queſtion to 
de equal to 100, or m; hence 
The Queſtion being expreſſed in Al. 1 
gebra, begin and tranſpoſe ö; then $ 
The known Quantities being now ally 
on one Side of the Equation, and the | . 
| other Side being aa, or the Square 
of a; therefore by the Rule extract 
. We ſquare Ro: t of both Sides of the | 
Equation. Now the ſquare Root of {| | © 
| aa is a, by Art. 33. and the Square | | 
Root of n - is n-, by Art. || | 
234. and as the ſquare Root of equal || | 
Es 2 — be equals therefore 5 „ 


1 

3 % , 
4% Tln 
5 


aa=m—b 


_ : Mae a, or aw Number fought, is ry to the ve 
I repreſented by m, ſubſtracting from it the Number repreſented 
S b, and extracting the — Root; of the Em. : 


| The Number 1 by » m, is = 8 — . 
From which ſubſtracting b, or - 8 —— 
There remains m b, rr 


The ſquare Root of which is nam or 7, and Be 
is is equal to a, or the Number fas. al | 


And is ; thas proved : 


F ſay as Number fought „„ N 
The Square of which i Ow 88 . 
To which adding — Lo Z 


| The Sum i Is what he Queſtion roquires 7 500 


3 26. 4 Merchant had gained f IL many 1 that i 


5 2 the Square of their Number is ſul/lrafted 101, and to the 


Remainder add 550, this Sum will te 3000 Fund. What 14 
the "ROTOR * „ 


623565 22 3 
—— 2 — — 


— P — . 
£ 


mM A BR A. 


Then a Merrhant had FE, a certain ] 


— Square of which is by Art 31. | 
| : From which aan 101, or 6, we 4 


To which add ing 500, or , we 1 = 
This, by the Queſtion, is to be — 


| : By tranſpoſing m we have | Þ 
By tranſpoſing b it is — 
5 extraQing the ſquare Roots, as at the 25 | 


- Lot == the Gain, of the Merchant, b = oe „ = 500, 


3 


Number of Pounds, called „ 

aa 

3 aa—b. | 
co—b+m. 


2 

3 

4 N 
5 2 -= | 
6 

7 

8 


ae - 


to 3ooo, or p; hence 


aa=p—mH+b 
N 


hxth Step of the lafl Co ; then 


That is, @ is e to the Wende repre! ented * % fub- | 


ſtracting from it the Number repreſented by m, and adding to 
this Remainder the Number repreſented by b, and — — 
” the ſquare Root of the 8 dum. 1 | N 


5 Tbe dos e by "y is Ce i 3000 
From which ſubſtracting n, or — „ 
There remains p n, or - =- 2500 

- - "P's whack r ED >: = OT: 
The Sum ee 8 9 ee 5 — | 2601 - 


The ſquare Root of which is p 75 — 1 EY b, or 


8 | 51, 18 to ah the nne en. - * ST 


And 1 1s thus proved, from the Conditions of the Nei, | 


— fa the Merchant gained „„ = Pounds : 


For the Square of that is „ .! | E 5 
From which ſubſtracting e 101 5 
There remains 1 
T6 which adding; ooo >: 80: - 


15 The Sum i is what the Queſtion requires — 


3 27. If : to the 1 of the Number if Miles a 8 0 
ſon had travelled there is added 97, ſubſtracting from the Sum 
251, and adding to the Remainder 160, this Sum will be ene 


** many Miles bad he nal * 


blaa—b=þ—m 


| To reduce an Equation, Se. 12g 


In a = = the Number of Miles he had travelled, b= = 97s 


_ = 251, * i = 160, z = * 


8 Then a Perfon had a a cer- 
Number of Miles, called 

The Square of which is oy Arti- 
cle 31. 5 


= To which adding 975 or rb, it is 
5 From which ſubſtracting 29 „ 


Which by the Queſtion is to be 


equal to 10006, or z, whence | 3 


By tranſpoſing x it is 


By tranſpoſing m we have - 5 


bh] | 


"ay 


By tranſpoſing 6 then =< © 
By extracting the ſquare Root, as 
at the eighth Step of the laſt 
2 we have FO: 


4 


5 which adding 160, ory, it „ 


EX —— — ro 


44 4 


47% 


— 45 


4 4 +b—mbx 


aa+b—mbx=z 5 
aa ＋ - = 2— 
aa+b=z—x+m 


= . | 


PR FTI 


e is tas hs: Number 1 by =, ſubſtract 4 
Number repreſented by æ, to the Remainder add the Number 


repreſented by n, from which Sum ſubſtract the Number repre- 


ſented by 5b, extract the ſquare * of the . and * 


5 will be the Number ſought. 


The Number 1 by wh. 
From which ſubſtracting x, or 


There remains z — x, or . 


To which adding m, or 
Te Sum is à2 — x + m, or 


From which ſubſtracting 5, or 
There remains z — x + m —þ, 8 
Ide ſquare Root of which, or Vz- — 4 ET m — b, is 


E the nes _ 55 


10006 / 
1560 
3 

10097 

„ 
E . 


w_— 
"3 F 


————— — — — > a —— — r e * "us 8 — — — 2 2. N =, N — * . 


Poor the Square of that is 


From which bd 
There remains 5 


Fir, by tranſpoling x = 
By tranſpoſing 88 2 
By tranſpeſing ? 8 
By extracting the ſquare Root, as 

in lde former Examples - 


: I ſay the Perſon had travelled | 


| To which adding ns 
The Sum is „5 


To which adding NR 


— 


PROOF. 


” The dum | is what the Queſtion requires 


ALGEBRA. 


+ Miles 
| -. SI 100 | 
er WW 
he”: 10097 
5 7 250 


"hs 
8 10006 : 


3 7 


Queſtion 28. '4 General upon RT RE bis * At 5 


„ that if from the Square of the Number of Men in his Army, thens. 
wa ſubſtradted 3196, and to the Remainder adding 2721, from 
__ which Sum ſubſiracting 1711, there on: remain * 999978 14. 5 
l To fond the Number of Men i in the Dm * 5 


Let a= he N of Men in the Army, b= i - 3196, 8 


Was 


5 The "ROY of which is by Ar-: 
„ - -; er 


From which doftaetng 3196, 3 


or 5, it is 


5 To which adding 2721, or n, 


ves EE - 


; From which ſubſtracting 71 I, 
or x, we have — 


Which by the Queſtion i is equal to 


99997814, or z; hence 


” By Numbers thus: . 


les.-: G4 


n al, 2 == e 299. 
: "The Number of Men i in the —7¹ 


| 
; 
{| 


* ; 


1 5 
3 = 
4 _ 


aa - ILA 


aa—b+m—x=z 
aa—b+m=z+x 


laa—b=z+x—m 


aa=z+x—m+b . 
: „ 77 * 23 


To reduce an Equation Ge. : 127 


2 is in Wende e - = 99997814 
To which adding x, or 5 „ 
The Sum is z + x, or . 1 8 99990525 = 
From which ſubſtracting m, or 8 
There remains 2 + x — u, or e 5 5 
To which adding ö, [rr 5 3196 
The Sum is z TX M +b, or 1000 . 
Te uare * of r or re Number FFF 
bought b es i "2 10000 
5 | Which i is ; thus proved. 
- I 57 the Number of Men i in | the Any » were TOO 
For the Square of that is = 10000000 
From which ſubſtracting LO © 
There remains 3 3 tl 99990804 
0 1 which adding %% egy 2721 
%%% A = owns. 
From which ſubſtracting J 8 
. Fhere 1 remains what the Quelio requires > 5 99997814 e 


15 FE "Theſe being the GEN a Methods 5 which Equations - 
are reduced, or Queſtions anſwered, we ſhall now add og 
ebe where all theſe Methods are een uſed, 


| Queſtion 29. is 1 tral for 5 many Sink, that if 8 
dthbeir Number was multiplied by 4, and the Product divided by 6, 
and extracting the ſquare Root of the Quotient, from which ub Fo 


 flratting bo, there remains 4. What was — Sum = wic 
- the Merchant broke . 5 


Let — the Number of Pounds fong = =4, d = 6, | 
60, þ 40. ED | ee, 


T ben the Kanon woke: 7 a3 | N 
Number of Pounds, called | 
„ Which mokighed by +0 or rb, \ we *3 . 
e 5 
This divided * 6, or 4, we 4 

_ have. a E 4.5 


128 


is by Art. 33. 


From this ſubſtracting 60, 8 


or m, we have 


wich by the Queſtion is | 

| equal to 40, or p, hence 5 
_ Becauſe m is not under the) 
| radical Sign, therefore 0% 


tranſpoſe it, by Art. 49. 


ET Now {quaring both Sides of , 
the Equation by Art. 49. 5 | 


And COTS by a, by ; 


| Rejefing 4 from 4 | } 


and putting down the 


other Quantities without 1 E 
any Alteration, as at 


Art. 47. we have 


Dividing ls „ of Art. 4s. 
e ; 


Rejecting z from 22 and) | | ) 5 
| = dpp +2dpm +dmm N 


: putting . the other 1 


N Quantities without 2 
Alteration, as at Art. 


7. or 48, we have. — FE: 


In Number thus : 


. 9600 5 


＋24 % = 28800 


10 


* e . 5 0 
| Sum 69000 ordpp+adpm ae : 


. 


4 E GE B R 4. 
- The ſquare Root of — 


7 *=p2+ 27 e 


= =d07+ 24p 1. dn a= 


ba=dpp + a4 m+dmm 


| {ts 402 +24pn+ 4mm - 


| Now dividing 60006, ordpp +2dpm 14. by. 4, or rb , 


* 8 old. 2 2 . or bo, divided by * 1 5000, ” 


5 


. which is e to a, or the Number of Pounds for which the 4 
. Merchant Want, 55 1 


” PROOF... 


Te 0 reduce an > Equation, Se. 


15000 
| „ 1 | 
1 505 Tu 


PROOF, 


9 0 10000 (100 the ſquare Root of 10200- 


60 


140 as s the Queſtion requires. | 


Queſtion 30. "4 Gentleman having bought a Huus, 2 being WE, 


diſpoſed to try the Knowledge of his Son in Algebra, told him, if 

| the Number of Pounds the Houſe coft was divided by 8, and that 
Quotient multiplied by 50, and ertracting the ſquare Root of 
the Product, to which adding 10, this Sum * be bo Pounds, 


: . * the Houſe cf f * 


g >= = . 


e the Price of the | 


Houſe is 


. 
This multiplied by 50, or 
„, ee 


= 15 he ſquare Root of which 
is, dy Art. 33. 


To which adding 1 10, or mM 4 TT 
i This x by the Queſtian, is | 


gcqual to 60, or p, hence 


The Queſtion being now 
expreſſed in Algebra, and 

mn not being under = 
radical Sign, tranſpoſe it 
by Art. 49, then 


the Equation, by Art. 49. 
£ And multiplying * b, As; 
"Art. 47. 


Now ſquaring both Sides of } 


Which a0 Ld 8, or , = 
} 
'} 


* 


Let a = - the Price of the Hou, b= 8, 42 5% 1 = e, 5 


I =01—2pm+ mn 


= e, 


= #& G Iy B R 4. 
Lea b "OS +. and f 


1 
putting down the reſt as 


A 
at the twelfth Step of III e 
the laſt Queſtion, then | | 1 
| Dividing by 4. 1 48. 3 * eee 


„ 9 =7 


Rejecting 4 from 7” . andy \—bpp—2bpm +3 2 
putting down Re reſt mY 2 Rn re 
at Art, 47, or 48. and 1 . 


In Numbers : 


1 bp p= 28800 | 
ona g9boo 
- = 192 
712 8 0 FF : 
1 3 nn ¾ 
| * a, the Wander of Pounds the 
En. os. 


PROOF. 


80 
* 

50. is | 
"2506 go the Square Reot of 2550 | 
I = 

60 as the Queltion requires. 


CONSECTARY. 


11 the Rene compares the eighth, ninth, and RE — of — 
- we laſt Work, he will find that to multiply any Fraction by-its 
5 Denominator, or any Dividend by its Diviſor, is only to reject 


the Denominator, or Diviſor, from that Quantity, and multiply 


it into all oo other pennies? J thus, the Equation at the eighth 
| Step 1 is 7 =P 72 — 22 n ＋ mM my. which prong. — by | 


its 


To fedute an Equation, &c. 131 
its Denominatot 5, we have at the tenth Step da—bpp 
54 4 


—2⁹ ee, the ninth Step, or ——= —=bpp—2bpm TE . 


/ . b m m, being only a more parucular Iltuftration of the | 
Work. : 5 
And by comparing the tenth, eleventh, and twelſch Steps of 


tze ſame Work, it appears, that to divide any Quantity, by 
any Letter in that Quantity, is only to reject that Letter from 
the Quantity, and placing it as a Diviſor to the other Quan- 


tities; thus, at the tenth Step, the Equation is da =bpp—_ 


- 26 Pm 33 which bein 2 divided by d, gives at the twelfth 
Step a == — ; the eleventh Step or 7 


| being only a more ba Wufration 


222 22 222 

4 

of the Work. 

| Therefore we | ſhall for the future leave out ſuch Steps as the 
- ninth and eleventh : I did not chooſe to do it before, my D. 


* — to make this cu: ious Science as DOM as * 


5 3 TA of Ronin: Foetman being fo of an 1 
"vas tel, that if he ſquared the Number of Miles he was to run, 


and multiplied the Square by 4, and divided the Product by 40, 
0 14s Quotient adding 500, from which Sum ſubſtract ing 1400, 


and extratting the ſquare Root of the Remainder, 3 it Would be 10. 75 
= How many Miles was the Feotman to run ? | 


5 3 a = . Number of. Miles the Feten was to run, 5 | 
5 7 = 4, 4 lo, m m = 500, * 1490, 7 = 10. 


. Miles the Foot- } . 
man was to run let be - J| | 
Which being . * 3 
„ A. It. - 29 
This being multiplied by 4» | Ca, 
| or þ, Me have $13] | 
| This being divided by 40, or d, Fl 1522 
| 'T« which . 500, ot m, „42 _ 
f 


bir cs. h - - 


28 2 e eee 


- —— x —„—-—, — —m—6— — 
* * 6 g & 


By rranſpoſing 25 we bse 


By multiplying 


132 
From which ſubtracting 1400, ] 


or x, we have | J| 
The ſquare Root of which is, q „ 


by Art. 34. 5 


Which by the Queſtion, i is equal $ | 


to 10, or p, therefore 


| Now ſquare both Sides of the 
Equation, by Art. 49. and 3 


By tranſpoſing * we have — 
7 | 


Conſeftar y, 3 130 = 


And dividirg by þ by the — 


ſectury, Page 130. 


Nou extracting the ana Root, } 


by Art. _ „ 


ln Numbers: 


Dn dpp=4000 
3 d x = $6000 
5 5 BOGGS 
— EC = — 20900. 
=4) 40000 


by 4 by they 


6 


ALGEBRA. 


3423 


e un 


2 4 4 —4— 
b 8 
2 — 


Ic 7100 the "DES Race af. 10500, hence = 
the Footman was to run 100 Miles. 


* 


PROOF. 


* 


FE 


+ $90 — 


- 1400 = = 10 


"Tha aw out t the Proof of the laſt Queſtion i into Par- 


' ticulars, but only expreſſed it at once; that is, four times the _ 


Square of a (which is found to be 100) being divided by 40, if 


to this Quotient we add 500, and from this um ſubſtract 1400, 
the ſquare Root of this Remainder will be equal to 10. 


And 


mow [ thall rogers all the 8 of the Queſtion at the firſt 


n 4 


To reduce an «hd *. 4 33 


Equation, that the Learner may form ſome little Judgment in 
what Manner to ſhorten his Work; and if he conceives how the 
Proof of the laſt Queſtion is expreſſed, it will eaſily lead him to 
the Knowledge of expreſſing the Conditions of the Queſtion, or 
raiſe the Equations as ariſe from the Queſtion without parti- 
_ cularizing every Circumſtance. But if the Leartier — wy 
5 n, in — he — l as * ST 


Queſtion : 32. 4 G . had 1 at the FTE ER 5 
Tables, and loſing, ſome of his . Acquaintance laughing at him for 
Bit Folly, aſked how much het had le; to which he anſwered, if 
von ſquare the Number of Pounds I have loft, and divide that 
| by 4, multiplying this Quotient by 10, to which Product add 


©. 3900, then extracting the ſquare Root of this Sum, from which 


 ſubſtratting 80, the W N wal be ** to 99, _ much 


bad he 1, wy 


Tt a = the Number f Pounds loft, hex + a= 16, 5 
—— ng 20 8 = og 


: Y 2 


„ Then by the Queſtion | FE Ee + m: —p=5 5 


e By magelas +. #1 nic 
not being under the (( VIE. m =z * 
radical Sign, by Art. 2 | . 
49. we hae I} | 

: By ſquaring both Sides ? * 


of the Equation, I ee + 2 27 ＋ 
Art. 49. then 1 
| ; 442. | 


by tranſpoling v, it is 4 —_—_ =2x +260 $99 —m 


; _ Multiplying „ Re, 
5 the Conſectary, tar 5 dea=buz+2b29+d39—bm 


SB. Join, 4 : 
e Dividing by d by * l 6 1 LLL 
5 ſame 1 N 'd 

” Exiradting the NT | | bo — roar R 5 : 
*. * Art. 50. * ö eee 


In Nu mbers: 


522 


5 3 99. 


A L G E B R 4 
32 2 = 32400 
 2bzþ= 57600 
bpp = 25600 | 


134 


115600 
— — — 15600 b 


Co I]0) 1009olo _ 
29089 8 — a the Number of Pounds lot. 


P R O © 1. 


— 


| 4 
2 2 + 3900: —80=90. 


5 T reduce a an E quation ben as unknown Nanu | 


ws in ſeveral Terms. 


; — 


52. w hen the lm Quantizy' i is in more Terms dne . 
one, bring all thoſe Terms which have the unknown Quantity 
to one Side of the Equation, taking Care that the greate/# Co- 
_ efficient of the unknown Quantity has at laſt the affrmative 


dign, and carrying all the (Quantities that are known on the 


other Side of the Equation ; then divide both Sides of the / 


Equation by all the Co-efficients of the unknown Quantity, con- i 


nected with the ſame Signs of + and —, as they then happen 


to have, which Will reduce the Equation, as in the e 


Examples. he 
me ew Quantiry ſhould be in more "than two : 


Terms, tranſpoſe thoſe Terms in ſuch a Manner, that the Sum 


of the poſitive Co-efficients of the unknown Quantity may : e 
exceed the Sum of the negative Co-efficients of the . 8. 
85 * and then vice as before Greed... 


\ Quies 33- Shes e it @ certain > dar which FED multiplied ; 


= hy 10, if this Produ#t is divided by 2, to this Quotient adding 19, 5 
| _ ſubſtracting 95 from that 8s 92285 the Remainder will be _ 


e Number ſought. 


[Ter a = : the Number ſought, b'= = = 10, 4 3 1 


By | 


To reduce an Equation, Ge. 9 35 


Dy the Queſtion : - 5 7 I ee 


By tranſpoling = „„ JT = 5 
By tranſpoſing m „ — 4 2 — m 


By multiplying by 4 b che). RY Po ve IO. 
oo ]Conſedtary, * y - { 4% da dz dn 
Becauſe d is leſs than 6, tranſ- 1 | 

_ poſe da, that both the Terms || | 

_ which have the unknown 2 5 1 — 408 4 

Quantity, may be on the ſame 1 

Side of the Equation, then 


And dividing according to the | 


2 


Pn | 


Rule by 5 — 4, the two 2 41 —— — — ” 20 the | 


5 efſicients of * we have PE . 
a . Number fought, 
PROOF. 5 5 . 
: Bb 19—g9=« 


The Divifion at the fifth and btb Steps, 1 * that 3 5 
divided by 5 — 4, ſhould leave only a, may perhaps a little 
perplex the Learner : and if it does, I adviſe him to examine 
Art. 10. where he ma obſerve, that in multiplying any com- 
25 Pi nele Letter, that Letter goes into every _ 
Term of the Product, therefore the Multiplier is not ſo many 


pound Quantity by a 


Times that Letter as the Number of Terms are in which that 


Letter is found, but only that ſingle Letter multiplied ſuc- _ 
ceſſively into all che other Quantities ; ; hence, if this Product 
is to be divided by all thoſe Quantities, the Quotient will be 


the ſingle Letter, and not ſo many Times that Letter as the 


Number of Teims are in which it is on Sce farther the | 


Proof of che Queſtion 38. and Art. 22. 


| Queſtion 34. 4 Gentleman hehe an Eftate for fs many Pam, | 
that if they were multiplied by 4, and this Product divided by 5, 
from which Quotient ſubſiracting boo, and adding to the Re- 
mainder 6 Times what the Estate coft, this Sum will be * | 


# 6200 Pounds. Hue much aid the Eftate of ? 


. v — 
—— — ——— — — 


. the Quelion 8 


136 ALGEBRA. 


1 a = the Number of Pounds the Eftate coſt, b= = + 


e m S 800. FERN * 6200. 5 


5 Then by the Queſtion EG 1 e 5 

N By tranſpoſing m, we have 2 7 + e T W 

W 

1 555 _— 3 _ 7590 | 4 . ds da+dm . 10 . 
| Queſtion, and we have 2 5 OY b+dp 


Therefore the Effate coſt 1000 Pounds, Py 


PR 0 O b. 
: 7” — boo + mY = $200 


| Queſiion. 35. 41 Pe ile 5 ad a certain Me of Shillings, „ 
| whed multiplied by 4, thts Produtt being divided by 11, to the 
! 3 adding 90, and from this Sum taking away 30, te . 


ſquare Root of this Remainder will be equal to the ſquare Root of 


Let 4 = — : the Number of Shillings fought, Fog — 4, 4 5 . 5 


each Side of the Equation but 
What is under the radical Sign, 
therefore iquare both Sides of \ 
the Equation, by Att. 49. 


Becauſe there is no Quantity on | 
5 
4 


_ Multiplying by 4 by the Cor. 


ſeftary, Page 130. - 


Becauſe d. one Co efficient of 22 | 


is grealcr than 'b, the other 


Cod eſſicient of a, tranſpoſe, | 
— 


3a, then YL . 


33 


* 


1 the Number of Shillis T4) feng yt, After being diminijhea ed 4 5 19. 


F 


yy — +x—þ =\/ «—2 — 


4 


is —dp=da—dz—ba 


uare 


df the laſt N ion 


To reduce an Equation, Ge. 137 


Tse 6 5 B =da—ba 
_ Dividing by 4 — 5, the two | 
Coe efficients of a, as at- 64 — 42 — 22— 
Queſtion 33. Step. 6. welf 1 d—b, 


:. have. ©: } (the Number hs, . 
I the Loni" thanks to have he unknown Quantity 

on the left Side of the Equation, he might have put the 5th Step 
thus, da—ba=dz+dx—dp, this being only to — | 


: the Sides of the Equatine: not to alter their Value. . 
0 * R Oo O E. 5 


17 a= 110, then Wau Pw 30= Wy 


. | Queſtion 36. A HA na to ſhow his * : 
8 ing, being in Company, jaid, if the Number of Miles he had run 


was multiplied by 7, to which Product addin; Heng and ſubſtract- 
ing 20 2 that Sum, and dividing the Remainder by 10, the 

| oat of the Quotient will be the ſame, as if you added 
14 Miles 10 theſe « be mad LP and extradited the —_ Root * 1 5 


5 7 that 8 um. 


Let 4 the Wide of Miles k he wen, b = * . 4 = 2 5 50» 


ad, Þ= 10, 14. 


| Then by the Queſtion 0 I. of — >= = = a = * 


There being no Quan - \| 2 | 
tity without the radi- 

cal Sign, therefore ſquare ( d—_m 

both Sides of the Equa-g | | . 2 
tion as at the 3 70 . 


Multiplying þ by the 2 Fo: 
_ - Conſefary, 42 
Becauſe P, one Co efficient / [2-2 
CCE 
other le, Foo of 5 4 n p x—ba | 
therefore tranipole b a 3333 
By tranſpoſing px 145 d—m—px=þ a—ba 
Dividing by p —8, the two , | | 5 


Co: efficients of a, as at FE 1 d—m—pþ 2 OTE 
| Queſtion 33. Step. 8 we IC Fn TRY HRS FRE = 
ou. = 4 (Number of Miles required. - 


Ns PROOF. 


„ 


0 

o a * * 
1 — — . * - - . — ” - 1 , l : 
NR DN Eee ᷑⅛ !é— é... EE DD EC — —_— 


| 
| 
3 
1 
| 
| 


— Oe ot - 


. 2 . — 


— LY ** x 
vo 5 e — * 


q 


of the wn appear 3 


ES | Becauſe @ is in every Ferm 86 
Dividing by m, the- Co. a 
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PROOF. 


VE ee, 


To reduce an q Equation wc the Sin Quantity, either 2 b 


er unknown, is in every Term of the Equation. 


5 3 Is any Algebraic Operation, if the ſame Quantity, Aber 


115 Kin or unknown, is in every Term of any Equation, then 
divide every Term of the Equation by that Quantity, which will 


reduce the Equation to more 9 imple e as in the nn 6 
| Queſtions. 5 . | 


Queſtion 37. 75 fob a 1 which: mubiplied * 4, i £9 


the Product added to the ſame Number multiplied by 56, and 
þ To” ty T> this . will be aha ons to the raed £ the ara - 
0 ; ought, | | 8 þ | 1 


Ler- a= = - the Number fog b= + a 5 1 


| ; Then IT the nen ä 2X g ö 6 4 1 da _ 1 . 1 
"A 


Caen, - 135. 


by as then * N 
294 


4 = 0 5 da Ma 
LF. "(ber ſought. | 


efficient of a, by the Con- 
HP * 1 Jo: and 


PROOF. 


N 56 a 
45 + 
| : T 


2244 


| Queſtion 38. There are two Canin at . 10 Diſtance that 57. 


tze Number of Miles between them is multi lied by 79, and this 
Product added to their Diſtance, the ſquare Root of this Sum will 
Be 992 to the D _ of the two „ Towns mult! * by 3 


To Wer an \ Equation, Se. as 8 


Let a a = the Diſtance of the TR b=79, m=2. Re 


- Then by the Queſtion -  - i|/ ba+a=ma 
There being no rational Quantities © on | „„ 
the ſame vide of the Equation where 
the radical Sjgn is, {quare both Sides ö 

| of the Equation by Art. 49. | 

Dividing by a, it being in "wy Term b | 


of the Equation, and 3] Fi=mama 


Dividing by m m, the Co-efficient 4 4. * 1 4 b+1 "=:20 - 


by the Con ſectary, Pi 1 f ON 
Hence che Dittance betwcen the two Towns i is 20 > Miles, 
P R 0 0 . 
sr 79 4 +: G=20 


15 IE the Render does not eaſily conceive that dividing ba 4 a, : 
or ba +18 at the ſecond Step, by 4, Bes b + I, as at the 
| third Step, I adviſe him to conſider what is ſaid at Queſtion | 


333 to which may be added, that ÞF 1 x a=ba + a, whereas | 
Fo + +4 xXx 2 2 204 ＋ 24, a Product very different from 


5% C4. Or it may be explained than, — - = 5 1, : 


155 the a being rejeted by Art. 22 and 26. 


The Manner f reg! Heving the FSR 1 an ebe. 1 


Operation explained. | 


. tors 8 to the young * the Wag 


5 Methods of managing Equations, to fave the Trouble of uſing 


ſo many Words, I ſhall now ſhow him the Method of reg? Ner- - 
5 ing the Steps, introduced by the ingenious Dr. John Pell. | 


To regi/ter the Steps of an Anal: ytic Operation is only to EX= 


| preſs in the Margent of the Work by Symbols, inſtead of Words, 
What has been done; and to render it as eaſy as may be ta 
| the Learner, we ſhall reſume the Work of one of the former 
Queſtions, and expreſs by Words what is done in one Column, 
in another Column expreſs the ſame Thing by Symbol, or 
Characters, and in the third Column place he Work itſelf, 


| that by comparing the Opecation with the Obſervations. that 


| follow it, the Reader may the more My andere the Þ 
Tz - 7 Queſtion 


5 e of reg ering the Steps. 


—ͤ—— —äc— — ᷑̃᷑ — ——à——ů —_——_— — — ——— 


Done he eee eB oe, — - 


Then, by the 8 we have”; 7 5 


8 Squarin both Sides of 


By tranſpoſing m at the 1 = 7 
tha Equation — 4 1 + 
x: Multiplying the fourth . | 


Extracting the WEE 


WO | 4 L G E B R A. 1 


Queſtion 39 4 Running: Frog 1 ont of an | Tonk: 
was told, that if he ſquared the Number of 21 e was to run, 


and multiplied it by 4, and divided the Product by 40, to this 
Quotient Adding 500, £ om which Sum ſubſtracting 1400, and 
ce rxtracting the ſquare 

How — Miles was the Footman fo run 4 ah is * * * 


oat - of the Remainder, it would be 10. 


Let a —= the N of Miles the Footman was t to run, - 


5 12 24 4 = — OY n = : 300; xz = {L400 Ho 19 


. 
the ſame Equation as at =; L |\/ 2 8 
eighth Step, . 35 d | 


* [Regiftert | 


the Equation, or in- 
volving them to the > 
ſecond Power, 57 
Art. 49. 


CTY 


ſecond Equation 


By rranſpoſing # at the | ly ber + 77 + ” 


e 


e 


Equation by? 34 bee er : 


| Dividing the fifth 3 IIe a= 0+ ds —dm 
EE by BE, 5 E R 
fen 3 


Root of the ſixth E 
. by Art. 50. 


F or another Inſtance let. us take Quetion 3 * 


* 40. ee! is a certain Number, which * multiplied 


1 by 10, if this Product is divided by 2, to this Quotient adding 19, 


and ſubftrafting 99 from that e a e wr * rus 


to the Number fought. 5 


pcs Jas 8 = on Number fought b= 10, = „ m =o = 1%, 
5 2 99. | | | 


I en 


3 


0 By tranſpoling d a from . 


To reduce an Equation, Se. b 141 


Be | 2.0 432 | 7 . fa 
Then by the Queſtion RAN od 7 hd MINN 
h Kegiſter 1 2 
pe By W the MR... 
"0 Equation LE } x _ E fn cox 
Bytranſpoſing mfrom 1 / 
ſecond Equation 8 } Ss > 8 


Myltiplying the third E- | F RA | 
. 32 * 4 4 ba= e- 


the fourth Equation e 
: Dividing the fifth Equa- 2 —— . 5 
tion by þ — 4, the two 5=-b—d| bla = e — = 20 
Co- efficients a * + EN „„ e 

Art. 8 8 Ee 


4 — 40 5 ba—da=dz—dm 


„ 


Prem theſe two Eagles we may * that to r ragiffer 


" Operation, is only to put down the Figure which ſtands m-- - 
the Column againſt that Equation, from which we intend 


to raiſe the next Equation, and after that the Sign of either 


Aadditian, Subſtraftion, Multiplication, Diviſion, Involution and 


Evolution, according as the Caſe requires, and after this the 
Quantity which ſuffers the Alteration. | = 
Thus at Queſtion 39, the firſt Equation being railes « or in- 


volved to the ſecond Power produces the ſecond Equation, there- 


1 fore, I fay in the Regiſier 1 & 2, that is, the firſt Equation 


| Involved to the ſecond Power your the ſecond Equation, and 5 


in the ſame Operation. 
_  Becaufe the fourth Equation i is produced fs the third, by. 
| 3 m with the Sign —, therefore in the Regiſſer I ſay 


3, that is, the third Equation - wr ly nN the fourth 


Equation. And, | _ 
As the fifth Equation i is produced from the fourth by multi- 

plying by d, therefore I ſay in the Regi/ter 4 x 4, that is, the 
_ fourth Equation makiphed by a, produces the fifth Equation. 5 


0 * 5, therefore, I ſay in the Regifter 5 — b, that is, the firh RE 


i. Equation divided by ö, produces the fixth Equation. J 
As the ſeventh Equation is produced from the ſixth by e“ 


BY, phe f ſeventh Lquation: 


> tracting the ſquare Root, I fay in the Regifter 6 un 2, that is, 
the ſixth Equation having the voy Root exteatled, 1 8 5 


As the Gxth Equation is produced from the fich by 4 8 


142 AL GEB RA. 

Whence, as 1 ſaid above, to regiſter any Operation, is only 
to put down whether it is the firſt, ſecond, third, fourth, or any 
other Equation, which ſuffers the Aheration, and from which - 
the new Equation is raiſed; and after that Figure to expreſs in 
Characters, or Signs, the Alteration that 1s then made to gain 
hs new —— e 


= The M hed of refuving Queltions ihe 
contain two Equations, and two an. 15 
known Reantities. „ : 


| 1 55. . E foregoing 3. requiring only one 1 ” 
** Number to be found, their Conditions were all 
3 expreted in one Equation, which Equation being reduced by : 
the Rules already delivered, the Queſtion was anſwered. ” 
| But if the Queſtion requires two unknown Quantities to be 
found, then there are generally raiſed two Equations from the 
[| - Queſtion, each of them including both the e * 7 
tities ; 5 which ay. be reſolved by this 5 by 


. VU L E. 

Find what the fs ak Quaritity i is an 6 70 in each 
of the two Equations, which ariſe from the Conditions of the 
- Queſtion, then make theſe two Equations equal to one another, 
and in this Equation there will be but one unknown Quantity, 

conſequently if this Equation is reduced by the Rules already 
given at Art. 45 to 53. we ſhall find what this —— 
Quantity is. | | 
Aud to find the Value of an aka 3 in any 
Tquation, is only to find what it is equal to, therefore all the 


vn the other Side of the Equation by the Directions at Art. 46 
v 52. and then it will appear to what this unknown Quantity 


bh . 3 equal, as this makes one Side of the Equation, the other Side 
1 3 the Equation being known Quantities, with the: _— un- 
Rx bnown Number or n ſoug _— = 


Fi * ing 


Sther Quantities, whether known or unknown, muſt be carried _ 


7 be Method of bling . Ke · 143 


Finding the Value of the ſame unknown. Quantity in each 
of the given Equations, and making theſe two Equations equal 


to one another, which clears the Work of that unknown | 


Quantity whoſe Value was _— is calle 33 


unt notun — 


8 75 . 19 „ Numbers, if the greater is added 


1350 the le er, > Sum is 262. 


But if _— the an you fans the Eier, 1 5 Remainder 85 


1 4. 


in the ſecond Equation, by 


| Let a = the greater Number, and. . * the deer Number 
. fought, 8 = 262, # 22 144- ” 


Now the Sum of the two Mate.” yt: 
bers i in Algebra is a + e, which (| |, , , — 
is equal to 262, or 6, hence v 1 
„„ WS have = LS. 
e And the leſſer Wander 8 | 1 
ſubſtracted from the greater 8 N . 
e, Which is equal to 1446 TY nn os 
or x, hence we have „„ 1 : . ST 


The Conditions of the Queſtion being » now W hw 5 

1 appears in the above two Equations, two unknown Quantities 

2 and e, therefore according to the Rule find what 6 4 is . ta 
in the 2 W by e „ 85 


. — . _ 1 e 


| Now and ae a is equal wh | 


 _— . >| 5 
„ +0 Kane. 


of is mate the third and: fourth 13 equal to _ 
a LE for they are both equal to the ſame Quantity a, which | 
exterminates that unknown Quantity, this Step is regifered by 
placing the 3 and 4 with a Point between them as in the Work, 
which expreſſes that the fifth Equation is from * he 


= © _ third and fourth n e 05 5 5 


4 i. 8 DO 
3: Is] The 


ET bad, there wen remain 5 How many had each Man 95 


W ALGEBRA : 
The unknown Quantity e being on both Sides of the Equa- 5 
tibay FOG it on one Side of n by — Dy” 1 


32. | 6 a 


2 


- Hae i it appears that . or the leſſer Number W is ; equal 
to 5, or 264, ſubſtracii ing from it x, or 144, and dividing the 


| Remainder by 2. 


When any Equation is divided by 1 an abſolute Number, as 


: the ſeventh Equation is divided by 2, place them in the Kili. 
as uſual, but draw a Line over the 2 to diſtinguiſh that it is an 


| abſolute Number by which —_ divide, : — not * the — . 
= 8 in the Work. 1 


No i =. 462 


77. 144 


2) 118 | ig 
5 39 De, , the beer of the two Numbers fought. 


k heing now known what ; e is in Numbers, we may find « * 


= by the third or fourth E an, and by * third . we = 
dave a =b—e. e | 5 


0 2 563 | 


—_e . 50 TY 
LON 203 = = = 4, the greater of the two > Numbers fought. 


Wine 203 and 59 : are te two 8 required in we 5 


0 Queſtion, and | is thus en from their Conditions, 


The 3 is 203 | . 58, 203 


: "UAE OT JJ 


202 Sum 5 "144 Remains, 


5 Queſtion 42. Fw Men — ef ther 8 es ok 2 

that if the Number of Shillings each had were added together, the 1 
Sum would be 38. „ 

But if from bim that bod FR Fa Number of Shillings, 
there be ſubſtracted twice the Number of Shillings the ether Perſon . 


8 


2 he Method of reſolving Velen, &. 145 


Let a = the ——_ Number of Shilling, 22 "ie: lefſer 
Number of Shillings, 35 38, N 9 


"had 8 the Sum of their | | | 
Shillings or a e was 38. or 0 I a+e=b 
V + | 
| And twice the leſſer Number ! 
being taken from the greater, & 2 [a— 2 
2 Was equal to 5, or (| | en N 
* hence — — - ; * Fm 
No to gad the Value of a in TA 7 
the firſt Equation, tranſpoſe e. 


By OY 
EN 


Ls 3 a=b—e WE 
Ando Bat the Vater of « in the! : Ps 
5 ſecond . tranſpoſe 2 6 -- 


. 2e. 


| Make the third and fourth Equations equal to one pink, 85 
becauſe they are both equal to the ſame Quantity a, and regiſler 
it as directed in the laſt 9 ; and Jy exterminates * 
| unknown — . 


3. s., 


— The anknown | Qunaniny e Aving on both Sides af the Equa- 
5 don, bring it on one ve al the CO * Art. EINE: | 1 


b=x 


7 7 


Hence the Oele is e 3 3 = 0 1 
7 - 90 
- 3&2 
1e, the leſſer 5 
Number af Shilling "op 


: "Anda 28 2 is now known, we may find as a is by the 5 
or tourth Equation ; 1 88 the fourth Equation, we have 


8 3 * 5. 


; 70 twice t 


Now: the Number. of Sheep in 


dhe greateſt Drove being added | 1 


T Ard the Number of Sheep i in the 
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x= 5 


2 a = 22 | | | 
EE moe} I the = Number of Shillings. 


F R 0 0 F. 
The greater a | | „„ 3 
ber of Shillings . z 27 92 5 5 * 5 
| The leſſer Num-) TY - Twice the leſſer 4 
15 ber of Shillings | c | | Number of * 22 
Sum 38 EE. | Remains x 


| Queſtion 43. Te Men laying a 1 concerning the Num- 


Fer of Sheep in twa Droves, as they could not decide it, appealed 


to a third Perſon, who told them, that if 31 was added to the 
Number o > Sheep in the greateſt Drove, that Sum would be yu | 
Number of Sheep in the leaft Drove. 

But if they 4 44 to the Number of Sheep © in the leaft _ 


Drove, that Sum would be as many as were in the greateſt Drove, 


and ay ired they, would now £ ned 1 Number of _ in each 5 


8 Drove. EE 


Let 4 he 8 of Sheep i in the greateſt th = : the 5 


. Number of erp | in the leaſt e * = * 30s hog . 


to 31, is y ual to twice the >| 1 e 
Number of Sheep in the leſſer : 2 | 


Drove, hene #t- By the | 
2 20 4 
leaſt Diove when added to | | | 
44, being equal to the Num- >|2 . 2 1 
ber of Sheep in the greateſt \ JG „ 
Drove, we have FFF 9 = 
PL, 3 e ee 85 


Now by the third Equation, 4 is ok to 20 — &, ad by the 


ſecond Equation, @ is equal to e + 4, therefore make theſe 
| Equations equal to one another, for they are both equal to the 
ame Quantity a, which exterminates a, as before, > 


—_ 


The Method if having Quaions, &c. 147 5 


2-21 4 e ve 
4 14 4 
$+#]6 [e=d+x 


d=44 
2 
1 $= = ey the Number of 7 Sheep in the leaſt Drove. 5 


| Then Ab found e, we PO find a by the ſecond Equation 
A FEE 


. 
3 * = Z a, the Number of Sheep in the l Drove. 


_ 1 R 0 0 r. 
| . . | „ Ns | 
2 2 f | ; 

ines 750 which is twice » the Number of Shepi in the leaſt Drove. : 


7 
44 


52 19 which i is the Number of f Sheep in the creat Drove. 


| Queſtion 44. 275 wo S who had fold their Eftates, bs. | 
— comparing what each Eftate was ſold for, found, that twice the 
Sum of what both the Eſtates were ſold for was 11468 Pounds: 
And if what the leaſt Eſtate was fold for, be ſubſtracted from 
| what the greateſt Eflate was ſold for, there will remain 1408 
— Pounds, For how much was each whe frog 7". 


let a= the Number of Pounds the greateſt Eſtate was ſold | 
35 for, e the Number of Pounds the leaſt Eftate was ſold . . 
5 11468, x = 1408. | N 


8 By the firſt Condition 1} | NN 
By the ſecond Condition - 24 a—e=x 
Find the Value «a » te | Rn. 
: firſt B 5 „%%%; & Q¶ P 
| = 12. 3 [2a=b—2e 
3=2|+ a= * 


Po | Now | 


s 42 n 
Ne find the Value of ny inthe ſecond Equation, 
2 +e I 5 n a=x x+ 1 


Make the fourth ad ich Equations ut to one e another, = 
becauſe they are both equal to the fame Quantity 4 ind 
therefore muſt be 3 o one * * which « a A be 2 

exetrmitigted. - 


4+ 5 , | Ho + EE 3 ay; to find 3 . 
LF 6x2 | - 4 2 20=bmge, e 1S by the Rules - 
712. 8 [2x+4e=b already delivered, 
8—2x | 9 |4e=b—2x 2 Art. 40 to 53. 

9 71 * 0 =? = 2163, the Pounds for 


= which the leaſt Eftate \ was fold; and e Ne now known, then 


2 By che fifth Step 1 11 11 a=: = + 2 _ 257. the : Pounds „ 
which the e Ew: was _ 8 1 


PROOF. 


: New if a= 3571 01 e=mnbz, then 20 +26= te . 
ud 0h. T 


eee 46. Tis Gamers, Aa . the it if 1 
0 Number of Pounds won by A was added to what had been 
bn by B, the Sum was 48 Pounds : 


; And if what had been won by A was — ts three times allied 


| bad been won by B, the Sum was * Pounds, What was the 
” Sum won by each Ganger; | . 


Let a = the Pounds won by A, 7 = the Pounds won n by B, 1 
. b= = = 48, a= 39. 


e 
By the ene Can- 
IS Aton 


| By the fiſt Condi = 1 242 4223 i 


| 5 4 „ 5 
955 rin 


De Metlad 4 gig Sen, ce. 149 
Find is vans from the firſt Equaiin.. 241 Li, 1 


Now find the Value of a, from the e ſecond Equai. 


Cages 19. Vs 


fk 


2=zel 5 bas“ rs 


1 the fourth and Rfth Equations lid W 5ne es 


becauſe they are each equal to the 32 e which Equa- 
| tion will exterminate = | 


* 


5 3.5 * Here we have 

| only to find 2. b 

5 — 2 r 0 the Rufes heady 
4b4ge=28 delivered, at Art. 5 
TCC 


| O [e= Loaf = eee yor by B. 


f —— — 


Aubade wan by A, 


5 Then 3 the = 
L fifth . 


PROOF. 


1 5 22 5 
4 * 3 4 | RL 


5 „ L e dy all 
e 1 46. "What are 1 3 A twire the 
nn hs greater being added to three times the leſſer, the Sum is 29: 


An three times the r being Rabfrracted from 9 times 5 oy 
= the beer, the Remainder i 15 4. oy 


Let a —= the greater Number, 7 *. the leſſer Number, 


b = = * * — 4. 

, TS 4 . | SD 7% 9 80 
. fit oa. 4 1 29 o + ze —Y : 5 n 5 
By the ſecond Con- 12 de en io SER, 

1 | 5 71 3 5.— 30 5 W 
PT 13 85 Find 


18 ALE TIS IS 5 
Find the Value of e, from the fen Equation. - 


1—3e| 3,]29=b—3e 
ah + [a =- T 2 | 


Pow kind tie Value ir a, 1 U the ſeeond Equaten bank. 
ons 3 becauſe it has the negative Sign. | 


2 + 3 a | 5 15. 43. | 
Or 173 5 , = 
I 8 12 — 


Make 4 8 at eighth Equations 1 to one a. - 


. . they are each equal to the ſame ny * and * un- 
„ P „ 
1 TO mes 

9 * 21 | WEE —— =b—ze 


10 1 * 3 II] 104—2m=3b—ge 
11 + 97 I2[19e—2m=36 5 
12 +2m|13 Ig . 3 ＋- 


. -36+2 5 
13 F! 14 lo the ele. Number, 


By Se, - ' : I": e 75 the greater Number, _ 


PROOF, 


— 2a+3e=29 
; = ns chad * 


Queſtion 4 47- Ts Travellers, A ond B, a on the Road, „ 
found, that if the Number of Miles travelled by A was divided ” 


by five, adding to this Quotient = times * N umber oF: Mikes 15 


travelled by B, ons Sum was 249 : OY 
Ng - But 


The « Method of geb Quaſtions, Kc. 151 

But if twice the Number of Miles. travelled; 5 A were added 
to four times the Number of Miles travelled by B „ the Sum r 
540. . many Mites had 2 2 re 


hb # Wands of Miles trabelled by A, e = the 7 : 
Number of Miles a by B, * 240 2 5 40. . f 


B th kit Co WY > ATTY 
Pr By the g Con- } . e 
: BythefecondCon- 211 EE 
N — 5 3 


"RK 5 3 a ＋ 15 5A 
1 14 ee e 


- Tue vn of 4 being now "HIP by the firſt u Equation, find 
Its Value from the ſecond Equation. „ 


24 2242 


24 5 
2 — e 
3 6] Fd Boo 8 7 1 5 


A make the fourth and Gxth Equations equal toc one ano- 


BE ther as before, which exterminates ä 


e 15. 


5 9 „ 
8 - WER 100 26 = 1X - 


e 78, the Miles . 


— 2601 To 
: 10 - 26 B (velled by B. 
Then by the 4th 2 12 a= $#—1gem 120, the Miles 
Equation LG Tab 155 
- PROOF. 
Zo gem 249. 
„ 1 4 — 540 


The 


; a Ip the firſt Co-) ; 1 
i By 1 ſecond Con- 2 E 1 


152  HEGCEBRA. 
The Learner being now 2 little eren adit theſe Kind 


of Queſtions, let the laſt be repeated, and put Letters for all 
the Numbers both known and unknown, and if he finds any 
| Difficulty in ſolving it, by comparing the two Operations, the 


former may in ſome Manner explain this; and to illuſtrate it 


the more J have placed the Equations i in the laſt Work, * - 


their nee — in the r next 8 ion. 


8 48. Two Travellers, A ul B, mecting on the Joel 


and that if the Number of Miles travelled by A was divided 1 
by 5, and adding to the mien 3 times the Miles travelled by = 
: = Sum was 249: = 


But the Miles travelled by A 1 multiplied "yl *, wt at: 1d 5 


to 4 times the Miles travelled by B, the San was 5 40. How 
5 many Miles * each travelled . 


1 the Number of Miles nll; bs A 4 ob 55 
Number of "Miles travelled by B, x = 249, z = 540, as Manes is 
"AGE URLS = He Bum Þ W + Ds = 


dition „ 5 121 that, 20+40=% 2 


W 


5 x d| 3 W ae thats, 2 E15 by 
3-4 4 18556 n. that is, e 1 


1 ſound the Value of a from the firſt Equation find 5 


its Value from che ſecond Equation. | 


e 
gh 2, that is, a = | 
3793 


5 = pe [nies 


Nos habe we fourth and bab Equatians cqas) to one ano- 


ther, for they are both equal to the ſame Quantity a, which Og 
| exterminates that unknown Quantity, | ; - . 


= 85 


ee arcane, that is, —.— | 
2 


67 
3 7 | 
= K YL 
8 2— p82 77 def that! is, —4. 5 
155 = 10 x 30e 


8+ dmeg = 


The Method of reſolving Queſtions, &c. 153 
3 4e 9 |dmeg pz—pe=dgqr, that is, 26e 
| + 8$=10F | 
9—2 10 dme pe 4% — K, that is, 26. 

| S 10 2 8 


The unknown Quantity e 1 in two Tes therefore 
5 divide P both the Co-efficients on e, as at Art. 52. | 


3 


9 10—dmqg—p 11 2 — 75. that is, 4 = 
| ** 2 = = = 7 5, the Mites travelled 
20 
3 * B. 


. it belong fd that e is 75, we may bad a by the fourth | 
or ſixth Equation to be 120. 
And now for the future we ſhall put Led for the Nenbers 
. that are SN as well as + for thoſe that are unknown. 


Queſtion 49. There are 3 Armies realy to engage ; 10 the 
Number of Soldiers in bath Armies are alded tegetlrr, and that 


= Sum multiplied by 4, the Product is 84440: 


But if the Number of Men in the 8 4. i mult; Mied 8 
by 2, and added to the Product of the Number of Men in the. 


er Army multiplied by 3, the Sum i 1 To 8 be 
; : Ae Y Men 7 in each Ar wy - 


Let a = his Member of Men i in the . Amy, e = the 
. N —— of Men i in the e leſſer _ d4= = 4, M= = 34440, 5 Foc WE 
dune firt Con- — 5 [Sa ee 


dition 


Ny the ſecond 


Condition Y 1. * we + * #= | 5 : 


Find: the Value of a, in 1 the Gift Equation. 


1—de| 3 2 
—4| | i —_m—de 


No find 1 te Value of a PERL the ſecond. Equation, 


| X e 3 | 


3 ALGEBRA. 
2—xe 5 | za=b—xe _ 
522 | 6 [Sur SORE 


* | 


Make the fourth and ſixth Equations equal to one another 
| to exterminate a. 


m—de b—xe 


„ 


4 6 


| „ "Ts gs 
. 8 3 
. 


8 * * 5 sides, 


Nov in this 3 e being on both Sides, find which of 
its Co-efficients dx or 2 d is the greateſt. z d is 8, but dx is 
12, therefore tranſpoſe 4 x e, that the unknown Quantity, 


; with the greateſt Co- efficient, may have the affirmative dien, i 
1 at Alt. 52. | | 


10 „ 


9+dxe] 
11—zm|1l dxe—zde=db—zm 
= 11 4 e ee 0000 
8 V „„ 
By 25 _ - 13] a= 3 11117, the Number 
N 35 Z of Men in the gone 
HE _ Army. 


| "Dividing the 1 Equation by dx—za, the two Co- . 
efficients of e, as > at t Art. 52. gives: the twelfth Equation. | 


PROOF. 


42448444 
e 


1 . 50. A Gentleman bought. a : Pair f Hufe for his -. 
a his Son having learnt Algebra, the Father prop. iſe od for 
| him to determine the Price of cach Hor ſe from ſaying, | | 
That Fa the Pounds both Horſes cet were makes lin by + 

and this adult al vided 45 8, the ene, Was 20. 


ut 


The Method of reſolving Queſtions, &. 155 
But if the Pounds the befl Horſe coft were multiplied by 3, and 
this Br added to 5 times 2 Pounds the worſt Hol. cot, 
the Sum was 158 Pounds, Now what was the Price of each 
YR EC DT 85 e 


Let a = the Pounds the beſt Horſe coſt, e = the Pounds 
the worſt Horſe coſt, 5 = 4, d = 8, mM = 20, * = 


2 * = 158. bog 


By the ſecond 1 


Hy the firſt Con- Flr bande... 

— 1 E N 
a XK X 

[ba beg dum 

ba 2 dm — be „ 

|: dm—be + 

Pp R -? 

: 


To exterminate a 
| [dm—be__ z—xe 
S %% 
 gxblroſpdm—pbe=bz—bre _ 
_10+6xe[11 -bxe + pdm—pbe=bY _ 
11 —pdmi2|bxe—pbe=bz—pdam. 5 
12353 2 10 Pounds, the Price 


2 —— = 21 Pounds, the Price of 


Condition 


e n 


By the feventh q | 
1 c | 


FFF 
342 45 = 158. 
5 Queſtion 5 1. 7700 young Gentlemen, who had ſtudied Numbers, 
not agreeing about their Age, referred the Diſpute to their Father, 
' who j/muling told them, that if -= Age of the eldeſt was divided 


* 3 156 C LGB ; 
3 by 2, ta which Quotient adding 4 times the Age of the youngeſt, 
and extracting the ſquare Root of this Sum, it will be 10: 
= Dat of the Age of the eldeſt was multiplied by 3, and added 
j 3D to the Age of the youngeſt multiplied by hd Sum 1000 be 203. 
| | — 1 N the Ae of ance Perſon * | 
\ | : * ö : 
| „ Lot a = the Age of the elder, += the Age of the 1 younger, 5 
2 e eee 5, 7 = 201. 5 
[: 2 ns. 
| oY By the firſt Con- vn, I; TRIM 
| . | = 
| By the ſecond | 
; - Condit lon "$1.4 . 8 * 26 = 
| m in the firſt | DER 8 the 3 Quantity, is 
3 the radical Sign, therefore ſquare , both Sides of the 
| Equation, as at Art. 49. The 1 @ 2 in the Regi/ter ſignifies 
that the fiſt Equation being involved or raiſed to the ſecond - 
Power or! Square makes the os W for & | is the _ 
| of Involution. ns | 
8 3 5 YE hey 
1 5 2 2347 * de=mm 
3 — 5 4 7 m mn — de 
N Helo bmm—bde 
; 8 9 2744.2 —— 
I No to exterminate « a 
$7 DE nn -%. 
: | 8 * 9 r—ze=pbmm—pbde 
On | 977 d nofpbde I- =pbmm _ 
= 1 de —- z pn -r 
= us 11—pbd—z 12] 22 6 | = 21, the Age of the- 
iſ. -- Hs: EEE (youngeſt. = 
=_ By the wy r EA 
i DT 41344 = — 2, the Age of the -- 
| r J _ . 7 Ns (eldeſt, = 


CEREAL ATE TIE - 


M0 be Method of 1 deln, &c. 1 157 


- Quattion 52. Two Trad: fmen, 
"Gain, found, that if the Pounds gained by A were multiplied by 
2, fo which adding 3 times the Pounds 8 by B, the fquars x 
Root of this Sum was 11 Pounds: 

But if 6 times the Pounds gained by B, were added to the 5 

Quotient of the Pounds gained by A divided by 10, this Sum 

uu 47 Pounds, To . the Gains ds each Sn eg 5 = 


1 = ts Pak” 


7 By the fil Con- 7} | 


dition 


| Condition 


Lo 1 PI firſt 1 hs 3 Gas being under = 
9 the radical Sign, — both Sides Ex the Tonk as in a the 1 
7 l Queſtion, 1 


1 G 2 3 
3 — 4.4 
4 2185 

2 26 

6 — 227 

. 

| 9 — bzpe IO 

10 — 2 


— : 


PROOF. 


A 10. 
3 525. 


|4 = 


| * 1 4 45 es 2 = ee eee 


T 
By the 5} ah 5 


„ = 
bann -A: 
3 nn—de 


„ 


a=Z2x—zpe | 


n — de 


— = 2 —2þe 


. 
bz peu] — de = ZX 
11bzpe —det =bax—na 27 55 


A on B, 3 their 


| 
rained by A, e an ths N * 1 


1 By the ue. 4 


By the ſecond } 


the &cond Po wer as before. . 


2 


12325 — 4122 =”. =7 Pounds zined 
2 * | ERP = Ea Þy B. 


: By the —. — 13 4 a = 2 26. 50 Pounds 1 1 I 


"PP. 


PROOF. 


. 
6 . of 


cs 53. Two Poke A and: B, owe - fob Som if 7 


Money, that if the Pounds A owes are divided by 5, to which _ 

Quotient adding 4 times the Pounds B owes, and extract the ks 
8 Root of this Sum, it will be 6 Pound: oz 
Bu i from 3 times the Pounus A owes, is | ſubftracted 50 e 
| timer - the Pounds B owes, and extra? the ſquare Root Ts ..-. 
. 2 it ** be 1 10 Pounds. bk bat did each bog pokes owe + S = 


A 


14 3 the N A owes, e = "os Pounds B owes, 
"= = $2 # * = r 


dition 


- Condition | 


To find the Value of à in the kr Equation, raſe it to the TE 


ſecond Power as in the ak uetfion, . 


S's 3 [ 20 m_—_ 


2 


1 4 xm | 5 Ie, 


To „ find de Value of a in the ſecond Equation, raiſe it to. D 


2&2 


The Method of lene Queſtions, &c. 1 59 
208 26 [P- 2 K 
6 Te 7 [pa=zz+xe 
7 88 
Ss 


Now make the ffrh and eighth Equation equal. to one ano- 
| ther to exterminate & --- | 


. 5 
9 10 zz+xempmdd—pmne 
Io +pmneſiiſpmne +zz+xe=pmdd 
11— 22012 e e BET IDES | 5H 


12 p mn 4432 —— = 4 Pounds, the Debt 
The Sb I, „ (a B. 
Ihen 4 the 1 * 5 


6 


PROOF. 


29% 7 
e 10. : 


Queſtion 54. - Five Men, A and B, going to Market with 1 1 
if the Number of Eggs that A had were multiplied by 6, to which 


adding 100, and dividing the Sum by the Number of Eggs that - 


B had, the Quotient is 16: 


| + Med if from q times the 1 of Fees A hed is Gd 7; 


" _ 4 times the Number of E 2g B had, there - remains . 50. 
tow many E 2g bad each Perſon? ?. | | 


Let a= the Number of Fes A had,” e — the Newbie of 
reg B bad, d= 6, m — en 2 16, e 
z= 33% | | : 


. By the Queſtion, 2 
; Ho mms dS 8 


DE. 


ALGEBRA. 


3— 1 4a b 
SE] $1 _ 
2+xe 6 [ba=z+xe 
| r 
6 7 |= 5 


Make the fifch and ſeventh Equations equal t to one another : 


: to exterminate " 


Ss |, e z+xe 
e 2 ＋. f. | 


8 * 4 2 7 


9 10 1 
: 10 4 11 |bpe—dxe—bm=dz. 
11+bm|12|bpe—dxe=dz+bm 


Z 22 2 % . | 13 = FE = =. 2 the Namber 


7 2 | op —dx (of Eggs B had. 
By the ſeventh } BP . N 
1 — = 59, the Number of 
"w T4 6 LE LO > 8 (Eggs A had, 
P R 0 0 V. 


bo +: 100 a ch 5 


9 0. 


e 55. Two Pirie, A and B, bf beg at the Ga aming- 


: Tull, were aſked how much they loft, to which A re;lied, that 


if the Number of 5 I Iiſi be multiplied by 3, and add 


100 to the Product, if this Sum is divided by the Number of 
Pounds B t ft, the ſquare Root of this Brent will be TY: 


Pounds - 
But if * A R / Fl is multiplied b 250, "ow which 


Product ſubſtracting 690, and dividing the Remainder by the 
Pounds A loft, the ſquare Rot fog this 2 will Le 2 Peres, | 
How much bad each B. * off 7 - 


Let 


: - to exterminate a, 


2 be Method f deer Quofion, c. 1 16 I 7 


Let S the Pounds A loſt + = the Pounds B 1o0, 7 2 „ 
ee e ee 3 


To kind the Value of a in | the firl ruten, raiſe ; it to the | 


ſecond "Oe 6 Art. 49. 
. ; ate 


„ 
da=enn—m 


: 2 & 2 | | 


3 „ 1 
| WES: | 


ha 4 


DIY 


00 nn I. 


: To find the Vale o a in the ſecond Equation, raiſe it to 
. te ſe ſecond Power by Art. 49. . 


20 | 
7 ** 8 


31 


| 


$6] 9 


I 


£225 = T9 

5 
0. 7 
x e — 2 5 


. 7 


= 4 


Make the fixth and ninth Equations equal. to one ohen, | 


4 
— 
NX 
> 

ee 


| bbune—bbm Adr d 


1 4 , one Co- efficient of e, is is greater than bb n n, the 
other ene, of e, hereſote mm b bnn < by Art. 32. 


162 ALGEBRA. 


12—bbune 6 | 
RE 7 dxe—dz—bbnne=—bbm, 
8 14 ＋4= 4 PBT Ts =&z—dFom--- 
| £4 = 2—dom PL 
ee 16 — 45 the Pounds B 
: hx ——ponn' Ss (loſt. 
By the ninth 8ep 1 17 4 = ZE = 100, the Pounds A 
5 (oft. 
PROOF. 
„ 
DEV 3 fd. 


£2 


- Quallicn TY In the * angled Nan A BC, the i Is 


given the Baſe AB = 4, and the Difference between the Hypo- 
 thenuſe AC and Perfendicular BC = = 2. 7 7 A the : : 


then exuſe A C and he mornings B C: ? 
Le AC BC AB=b=4, n 2. 


S Hong put Letters for the dls 55 
J Sides of 


I theſe there being two unknown 


muſt raiſe two Equations either from 
the Properties of the Figure, or from 
the Conditions of the Queſtion. 
And in the Solution ef Geome- 
trical Queſtions, I would recom- 
mend it to the Learner, that after 
all the Parts of the Figure which 

are b to the Solution of the Queſtion are expreſſed by 
Letters, to obſerve how many of them are unknown, for gene- 


. 


7 * 
4 p - . ry 
WO 


e Triangle, and amongſt | 4 


Quantities a and e, therefore we 


rally ſo many different Equations are raiſed from the Properties 
of the Figure, or the Conditions of the Queſtion ; afterwards | 


the Work is regulated by the Ru'cs already given, : 
Nou from the Property of the Figure, the Square of the 
Hypothenuſe AC, or ag, is equal to the Square of the Baſe 


AB, or bb, added to the 0 of the 3 BC 
"$444 by 4707. „ 


That 19 7 


The Method of reſoluing Duftions, 88 63 
| That is | 1 aa = Tee from the Property 2 


= the Figure by 47 e f. 


B by the Queſtion, the Difference between the Hypothe- 


nuſe AC, or a, and Perpendicular BC, or e, is = 2, or nm. 


Hence % 


3 raiſed the t two "Keno. proceed: 2s in the former 


4 Examples, that is, firſt find the Value of @ in the firſt SO = 


: by the Extraction of Nee, as at Art. 30. 

2 ee, i 

| Now! find the Value of a, in the ſecond Equation. 
2 + e + _ |o 4 =m + e 


5 Make the d and fourth Lquations equal to one ' another, 5 
2, to exterminate a. = | 1 


3 +1 5 . = TIER 


eck e the unknown Quant ty Is under the radical Sign, 


aand there being no other Quantities on that Side of the 
Equation, but what are under the radical Sk therefore * 


| both 84. of che e as at Art. 49. 


502 . 
6 — ee 7 n m2 m 
1 7—mm| = 2 45 =o 


8—2m! 9 arti 7 
. 1 FCC „ | 
By th the fourch Step | a=m m + 48 5, the Hypothenuſe AC. 


| T's prove theſe are. ' the three Sides of a right-angled Tri- 
angle, ſquare the Hypothenuſe 5, and if that is equal to the 
Square of the Baſe 4, added to the Square of the Perpemdicular 


33 for this is the celebrated Property of the right- a0 led 


Triangle to have the Square of the Hypothenuſe equal to ke 


Sue « of the Squares of the Baſe and Ts. 


FEES | Weſton 


a—_ , = 71 * the Conditions of the 


= % the Perpendicu- 


8 


„ ALGEBRA. 

0 fo Queſtion 57 i ths apy 0 
| Triangle A B 6, given the Perpen- 
I dicular BC = 3, and the Difference 
| between the 22 e AC, and 


1 — AC, and 0 A 
is 


FTF =a, BC SJ =, 
V B AB=% = x. fu 


Figure, as in the laſt Queſtion, 


e Then | [ao=bbee, 8 the 
8 de Queſtion. 


There below! as many Equations wide Gries the Property * 


by the Figure, and the Conditions of the Queſtion, as there are 


1 unknoun * the Work ym — the m_ general 1 
— thus | | : 


= ATT - 


2 1 1 1 un 2 il 


3 
+2 415252 3 
3.415 l r 2 Ar: 1 
59 25 221 11 „ 
6 — e „„ 
1 155 


8—2x1 9 | 33 the Baſe AB. 
| By the fourth Sep l 101 a= x +e= 5» the | Hypothenuſe AC. 


8 8. In the right . 
| al ABC, there is given the 


| Baſe AB 1. To nd the Hypo- 4 


Sh 3 AC = 5, the Baſe | AB TT 


Be” EN | to find the 88 BD, * 


g 1 N AC. 
EO oa At a dads des 
Ie d“ 


1 5 


2 from the yy B, " the th- 2 


Tze Method of reſolving Weſtions, &c. 165 


The Queftion requiring that we find BD, if we find CD | 
we can anſwer the Queſtion, for the Triangle BDC 


= right-angled Triangle, BD being 8 to AC, — 


ſequently B C being known, and by finding DC, we ſhall 
afterwards eaſily find D B, by the common Property of the 


Triangle. 


It is exactly the ſame, if we find A D, for the Triangle n 

AD is ri oat, and AB is given by the Queſtion. 

No 55 being a Perpendicular common to the two Tri- 
angles ABD, _ BDC, let BD = p, then from the right- 


angled Triangle ABD, we have mm—e e = pp, and by the 7 


_ right-angled Triangle CBD, we have xx —aa=þ py W the 


5 - ſame — as in the two laſt —— = 


| Contqueny 1|mm—ee= : x xX—4 PR for both une "> 
| | andzxx—aa, are equal to the ſame 
Quantity pp, and therefore _ to. x 


one another. 


| } by the Figure. | : 
* |To find the Value of 6 inthe fit Equa- 
BW | tion. l ; 
e 13 . us 
1 Z3+eeſ4laa+mm=xx+ee 
6 


aa=xx+ee—mm. 


ö Nr e | | 
No find the Value 0 a in | the ſecond : 
Uh Equation. 
[7 la=b—c_ 3 a 
6.7]8|/xx+2e—mm= Ls 
8S 219 (K T. 
eee x -m - 2e 
10 ＋ 23 %I[ Ze TA M | 
gs oy cl 2 hy Dp rp 
12 —xx]13]20e = bb+ mm —xXx | 
1326 2. Sas hes {Rd 2 =4D. 


9 8 Mics nad AD to ho 3 2 it will be eaſy to (find DB. 
. by what was law above. 70 os. | 


And] 2 - +e=b, that is, AD+DC=AC _ 


166 ALGEBRA. 
92 the res of AB. 
— 10.24 the Square of A D. e 
5.76 e the . required. 5 
5 5 
199 
. 
ls 


| Queſtion 59. In the 9 
lique Triangle ADB, there 


; Side AD = 6 to find the 


is given the Side AB = | - 5 
the Side BD = 12, and the - 


. Perpendicular | 2 %4 falling = 


- * f 55 b without the Triangle from the e 
| I Angle B, on the oy AD, 1 


continued. 


ing right-angled, and DB 


ZN S This Docs: 2 hs 8 
| anſwered from finding DC, 
_ | for the Triangle BDC 8 EE 


- : being known from finding 1 


| £ — 85 . . * DC, we may then find 


BC from the common Pro- : 


2 of the range D BC, as in the laſt 9 


5 TX all m4 un 5. AD 4 £6 . 
DC=a, then AC = AD+DC=e+s, ern, DO 


Becauſe the Triangle ABC i is right-angled, endes if 1 
the Square of AB, or bb, we ſubſtract the Square of AC, or 
mn m ＋ 2 m 4 +: #0, the Remaiader is _ to the i Square of | 

E or ee. Hs 6; 


1 the Triangle D Bc is "right: ang, by the fame =) 
| Realoning we have 


Again | 2 Ie 


e Method of reſalving Queſtions, &c. 167 


And as the firſt and 


ſecond Equations are each = ee, there- 
fore make them equal to one another, which exterminates every 


Ny Power WE thoſe 9 „„ 


140 | 


5 = 7. 15 N — 2m 5 5 a 


And from hence we 
BP, or æ = 12 
V 


: I 


14. 3 


"1 20 
5 my 
36 
669 


I 
4 | 
4 #Y 
6 
7 


2 | . 


xx=bb —mm—2me 
2mapxx=bb—mm 
12 4 en 


way find BC as was  fid above, thus ; 


"DG. ora = 3.75 
„ 


3 
e 
BOS 


"BP 937 5 Tn. 39 = be, the e Perpendicular required. | 5 


22690225 


ER - Nm 
e 


Cf 


261 


Oo Wei Equations. , 


66. HEN al the known be are on one Side af 4 
the Equation, and thoſe Quantities only on the other 


| Side which have fome Power of the unknown Quantity; then 


if the unknown Quantity appears to be to the ſecond Power :. 


Square in one Term, and to the firff Power only in another 

Term; or if in one Term, its Power or Heighth is double its 
Power or Heighth in another Term, and there is no other Power 

of the unknown Quantity in the Equation, theſe Equations a are 2 
Called 3 as in the following * 85 


| Queſtion 60. tam Men had Sb a . of Shillings, that | 5 


1 the leſſer being ſubſtracted from the greater, there remains 10: 


But the Number of Shillings one Man had multiplied by the py 


Number of Shillings A other Man had, the Produt is 758. 8 0 


5 0s neck Alen 5 N umber of —_—_— at 


Le . hs greater Number of chillings one of the "ER Z 


| my £ = the Jive ones of NO? the ocher Mas had, 5 9 


Then | 2: 


1 | 2 . 
And | 2 1222 } By the Queſtion. | 
I #1] 3 7 5 


55 * e 6 [eeqbe=m 


From 3 the fixth Equation with what is ſaid above, 


it appears to be Ruaaratic, for one Quantity 1 is ee, or e to the 


ſecond Power, and in che other * it is _ 5 or : ta | 
the firſt Power. 


And 


— 


of Srabatie E ID ATIONS. 169 
And to reſolve this Equation, take ô the Co- efficient of - 


3 1 to the firſt Power, and diy _ it by 2, the Quotient i is 3. which 0 
: 2 


" Ge or multiply by itſelf, and the Produt is bb which ad 
| 9 | 


00 — Sides of the _ on, thus 


el. 7 [eaten 48: 


The. c o in che Regifler hana, that the Cath Sp is made 
2 a _ at the leventh Step, « or ' the . is — 


i, | Now if we e compare the Lide 0 of the Equation ee 4 5 e * 5 | 
with ſome of the Examples at Art, 34. we ſhall find it to bs | 


a a rational Quantity, or a Square, therefore — the . 


778 Root of * * the 8 os 


OTIS 


„-e 


5 I R 


100 the ſquare Root of which is 100 
—=—= 

? "2 

ts 5 — * , the — Number 1 

(ef Shilling © one of the Men had, : 


Then by the fonnh 0 2 — ST = 5, the Numb:r of ; 
. Shilling the other Man had, 5 
eo 


8 410 
PROOF. 


—'7 10 | 
4 „ = 7. 


| Queſtion 61. There are two * if the Square fa the oy 
beffer ts taken from the greater, there remains 36: | 
But the greater heing added to 6 times the le ger, the « Sum i „„ 
* ** are = twa N umbers 5 8 


1. a = he eden Number, e= the leſſer Number, 5 
, m=b, * 148. = 


| 


Then F. 


5 — 22 
And 2 - 4+ we= * 155 the Queſtion. 
1+ee * 4 2 _ | 
. 2— 14 d — me | 
— 344 eee; 
5—b|6leemnr—me—b. 
ee 7 ee re 


3 | The md Quantities being beth « on one Side as ” 
the Equation, | the Equation. appears to be — — by NJ 
Art. 56. = 
Now the Co- efficient of the firſt Power of ec is m, : 


: which divided by 2 18 25 this — is . and adding ; 
* 5 


N 


a both Side, of the Equation as in | the laſt Queſtion 
we have 


a 8 e — E T | . 


1 he 7c 0 Gonifies that the french Equation is made : a com- 
pleat Square, at me eighth Step. ; 


"= And nde the Roots of both Sides of the Equation, a 
nn the laſt Queſtion. : 
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82 9 14 = i R 


PO 2 r 


8 By the e fourth Step | le: * - = —me= ' = too, the —— Num- 


PROOF. 


8 1 


e. 


5 el 1 A ABCD, if frm AU 
lungeſi Side AB multiplied by 3, is ſubſtracted the _ of - 


the ſhorteſt Side BC, the Remainder will be 5: 


But if the longeſt Side AB is added to 4 times the ſhorteſt Side - 
B C, the Sum i 15 IS. To 8 8 the Sides 7 the e an. 


5 and BC? = 
„FC 


ä - mt, DES * 


) 4 - « , . 7 a , 
4 


K K * . . — — — 


N . 


Let 5 = AB, BC = =, ; Sim 3 Pa? PL z = - = 4s a= 30. - 


Ces PP” 
1 4252 By the Queſtion | 


14. 3 


2. wm Z e FS 


(the leſſer l 


From the fifth Step 5 13 | a= = x — 2 = : 10 =A B. 


172 4 L G E B R A. 


| * m. 
„ie T 
6x47 „ee de = dz 
m | 8 lee=dx—dze— m 
9 


12 | Verbdarmdemm ” | 


S- 2 


tow the Equation appears to be Duadratic by Art. = _ 


and the Co- efficient of e is 4 x, which divided by 2, is 8 


a d x 2 


Ek — this ſquared is — which added to both Sides of 1 


the Equation, as in the two laſt Examples, we have | 


442 2 = drm 2225 


6 ee _ 


"Ad extraBiing ts Roots of both Sides of the Equation, as | | 


1 in * two * Queſtions, 


1 


era LSVe 


FLEE 
x v7 pcs, 2] 72 = = * — n + — — 5 5 : 
. (sc. N 


RO Or. 


e 


e 


. 6 3. Twy Gentlemen having had their Parks 1 2 | mo 


by had loft ' the Account, but remembered, that if 


Acres in A's Park was added to the N . i gf uy in K 5 
Part, the Sum was 110: 


But if the Number of 4 in B 5 Park was multiplied % : 


1 80, from which Product ſubſtratting the Sguare of the Number of : 


Acres in A's Part, there remained wands How many Acres 21 20 
: there i in each Park ? . | 
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Let a = the Number of Acres in A's Park, S the Num» ; 
ber of Acres | in B's Park, b = 110, * =, x = 400. 


2-+aal 


2 g-m| 


me —ad = Xx 


1 ape=b X By the deten 


e=b—a Nö 

n 

32 15 
— 


| 4 3 

|x Fag=mb—ma 
LES mb —ma—x _ 
COOGEE: | 


5 1 5 


 6xm| 
yo 


ws} 


e He the Equation appears Quadratic, and compleating the 1 
| Square. as in the former —_ we haue 


9 E Al 10 |- aa eee, ” 


a — the 0 uare ob of both Sides of the Fan- 185 


don, as in — former W 155 


6 11 5 + Vas 7 we 


55 8 Ä 2 vm — — 22 = =, 
- II dme Number of Acres in A's Park. 
5 From he third } 


18 ieee en 
8 85 : (in B's Fak. 


PROOF. 


[docs Mit: es 
30 — 6 400 


„ ALGEBRA. 


7. be Manner of ſubNlituting one Quantity for freeral e 


others explained. 


57. But if after the Work is prepared for having the 3 


1 1 compleated, it appears that the firft Power of the unknown 
Quantity is in more Terms than one, it will be more conve- 
nient to ſubſtitute ſome other Letter, for the Co-efficients of the _ 
teſt Power of the RIA — as in * . | 
= Examples. - e ON | 


- Queſtion 64. 4 Gettin man in l 6 1 give his two 4 A 


and B, each an Eftate, on the Condition, they could tell him what 


were thesr Rents, by knowing, that if the Square of the Rent 


F the Eſlate he intended to give A was added to the ſame Rent 
multiplied by 7, and the Sum added to the Rent of the Eftate he 
intended to give B, when multiplied MP 4, the ow would be 5 

18 1 Pounds: Et, 

But y the Sum of the Rents of the two Eftates was ; Gra * . 

. 10, the Qiotient Was 11 Fan. 41A oy was * bras WY — 5 
5 OT” 5 . 


Let 22 the Rent of the Eflate A was to kan; 4= ths 


55 Rent of the Eſtate B was to Soy == $ Fo 8 n= + d = * 8 
0, "I ... | - 


]oo-+1a- ee n 
4 — e == 0 the Queſtion 


7 T 1 . the © two PF "IP I A ik FRI the * OY 

ſtion, and becauſe the Terms are more ſimple that have the un- 
known Quantity e, than thoſe that have the unknown Quantity 
a, it may be more convenient to find the Value of e, in each 
of the two g 


given Equatious. This Caution the Learner may 


_ obſerve for the future, to find the Value of that unknown 
Quantity whoſe Terms are the moſt ſimple in the given Equa- 
tions; and thoſe may be taken for the more ſimple, whoſe Powers 

are the loweſt in both the Equations that ariſe from the Que- 
ſtion; thus, if one of the unknown Quantities is only to the fr 
Power in both the given Equations, when the other unknown 


Quantity is to the fecand Power in one of the given Equations, 


* Ten of. the former my be (aid to be more c kmple, and 


ne 3 


therefore beſt to find the Value of that unknown Quantity : 


The Reader will find this Method obſerved in the following 
Queſtions, and comparing their Work with what is ſaid may 


make t this Direction more „ 


1 robs | 1 | bas ne=d—bo : 
JOE 4 |me=d—ba—aa_ 
f DT 3222 
ene 
2 6 2 e, | 


2 4 7 . =Sx—s. 


i, | 8 | .. : 
8 en 9 | mpx—ma=d—ba—aa 

9 +Faaliol een 
2 e N e er. | 


: . the Equation appears to be Quadratic, and the fiſt | 
5 8 of à is in two Terms, viz. b a and ma, the two Co- 


efficients being & and m, and connected by the Sign — 


But b and m, being known Quantities, therefore b - — 7 
— 4 = J, now ſubſtitute, or put æ = 3» or 3 = SS = —m, then 


| the laſt | quation My -: - 


Hy Subſtitution | 13 | 46+ Za = Jp) 5 -s Sub- 
f ſtitution z a = b a—ma, and therefore in the room of bla — ma, 
we uſe only z a. Now taking = for the Co- eficient of a, and 


” Fompienting the Square as before, 


3.0 . as +20 +E e 


95 14 w 2 | My a +2 == = 72 —mþs + I 2 


4 


| 24 16 | eee — = = 60, e 
„ 1 the Rent of the Eſtate which A my 
0 have. e 5 


the ſeventh 
Pre *} 4 


rRoor. 
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pP — 2 . 50, the Rent of 1 | 
1 (Et which Su was to have. 


——_— * 
> —ꝓ—ꝛ—y—ę ——— n x — L—ö—öĩ—äü— — — 


776 ALGEBRA. 
PROOF. 
an +70 +40= 4229. 


1 may - juſt obſerved to the Lewis that the Method of e 


1 is only to fave Trouble and Labour, for after the 


-_ twelfth Step, if we had not ſubſtituted þ n x, then to have 
compleated the Square, we muſt have divided þ6 — ae the two 


: 3 of a by 2, the Quotient of which i is _ which 


- ſquared i is = . fn + =® and this muſt have been added Ito ” 


both Sides af the 1 whereas by ſubſtituting 33 2, 


5 1 the 3 to be . on both — of the „ is 5 


1 Queſtion 65. = Ds 8 a td of 1 and 46 
Parcel of Ww len Cloth, if the Square »f the Pounds be gave for 
the Linen Cloth be divided by 4, and to this Quotient there -— 
: added the Pounds each Sort coft, the Sum is 1000 Pounds: 
But if the Pounds the Linen ce is added ta the Quotient of 
' the Pounds the Moollen coft, divided 17 8, * dum i ts ”h Pounds. 
: How much was 3 for each Sort i * 5 


- La 1 the Prune the 1 ca 22 the Pads the : 
Woollen coſt, Cook ds 1000, m = "A es, 925 


32 | + = = PF. — 4 — = 


2 X 


f Of Quadratic EQUATION 8. 177 
2 5 n n= | by 
32. 6 [e=mx—ma 
4 1 * F 


74 2 87 T- 1 
575 9 = 
9 -= 10 2 T- = 


7 
10 x 5 | 11 1 aa ie lite, 


i T1 


a the 3 — bs Dpadbatic, and the firſt Power of N = 


— "as unknown Quantity a, has two Co-efficients h and b m, both 1 
VvVuhich are knovn, but 4 — - bm = 4-32 — 28, therefore 
— 28 is a negative Quantity, ſubſtitute — 2 = — 28, or 1 


—2 = b — þ mn, then the laſt Equation becomes, 


Dy Subſtitution 12 | aa—za=bd—bmax, 00 1 


is a negative —— b m being n. than b: And . 
— the wrt as bef ore, = In 


12 c 0 13 hs = e- 


+ | 5 4 * _ x es, 9. 


| And exraing the quare Root: as in the former Geſtion, 


13 un 2 e | 


= 1 — e 
in "RT :+Z=60 
5 1 N SE 55 - Fs the Liven coſt. 


Ibs ” (Wooten * | 


8 PROOF. 


PROOF. _ 


= "Spe 1000. 
LY 5 

. To refolve a Quadratic Equation when the Square of 

be unknown Quantity has a Ca-efficient. 


38. But if the Square of the unknown Quantity has any 
Co-efficient beſides Unity, or 1, then before you begin to cm- 

Feat the Square, divide every Term in the Equatioh by that 
Os Jr HH compleat the Square, and proceed as 


> 2 — — 
. 


"R$ 8. 


_— Quafiion 66: 3 fad me Kendo, abt of Jan of te - 


greater being multiplied by 4, if this Product is added to. 3 times 


the leſſer, the Sum ſhall be 1606: 53553 5 
But if 5 times the greater is added to 6 times the leſſer, the 
EB is OT Oe 


Let @ = the greater Number, e = the leſſer Number, 
 b=4, 4=3, m= 1606, p=5, x = 6, 2 =112, 
e Oi ot np oC A vO9y 
fe <a” {By the Queſtion. | 


de =_ m—b aa : 


m—baa 


"8 = 


WW 
| 
GU + Wy» 


„„ 


Of Vuadrutia EQ ATTLOxs. 


P 


8 * 4 EA, dz—d 3 2 
9472544 1544 e der 
; i0—dz. 15 xbaa—dpa=am—ds, 


The Equation LEND to be Quadratic, and all the A 

| Quantities, except thoſe which contain the unknown one, ing 

on one Side of the Equation, and the higheſt Pager of the 
unknown Quantity OO a —— ivide by that Co- : 


ah "9 . a N. . OE, =: * 


| ; a = 42 „M Ez . 5 5 | 
1 9 25 . - = - | | 


To avoid the Trouble of dividing ®, 0 the Co-efficient of 4, 


: by 2, and ſquaring the-Quotient, . addin it th both Sides 
of the Equation to compleat the Square, as, in the former 


: Queltiens, ſubſtitute - — * = 25 2 Be 625 1 | 


| J "IC 
: By Subſtitution. i 13 | OED — oo 


130 = a+. +e. T0, TTY | 5 7 


Non exrnfing the ſquare Boot as in the lat Gade 


(the Sled Number, 
= 2. che © Jefler Number, 5 


444 73 = 1606. 
5 4 * 0e 2 112. 


Azz „ 


19 1.5 * 8852 | 


7 By Subſtitution 3 
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Queſtion 67, — A and B. bag o the Ce 


5 Tables, upon comparing their 55 7 found, that the Square of 


the Pounds A Lft was multiplied by 5, and this roduft added is 


6 times the Pounds B loft, the C5 _ 548 Pounds 


Bu if the Pounds A loft was multiplied by 3, ne] to this Pro 9 
dud of; the Pounds Fug multiplied E 25 the yp was s 46 ; 


aud. To find the Zet of each? 


1 the pounds A loſt, e= the Pounds Bled, s 0 


ww Oy > d= 548, b=3,5=2 r= 46. 


ba+ze=r 


iy | rt By the Queſtion. | 


1 1 me=d—xaa 


+ ih 
2 
3 | | 
358] „„ 
5 — 8 5 | 
6 


. 


4: 6 17 


7 * 218 


TO | 9 ee ee 75 
5 10 x X ＋ r n- nb = 24 
10 — 7 11 | 2zaa—mba=zd—rm 


The" Equation being Srudrocie;. nd all thoſe Terms TY, 


|  eontajn any Power of a being on one Side of the * | 
divide * che Cor efficient of its WIS | Power. 5 5 


13-0 |] e eee 


Of Quadratic Equations, ”- 
1 15 AN 


wal „ 


„% ml 
By the fixth Step | 19 | + l =8 Pounds the Sum 
e „ Ha * 


PROOF. 


422772 
e 


on 68. Twe Sud 4 age a ates - 


_— in Mgebra, ſays the eldeſt Brather, the Sum of our A, 


- "os 45: 


"But, ſays the — i they are ; mad plied together, the Pro- 
* What i 15 2 * each of them? ? 


Lets = the Age of he . = th Ag of th young, 
= S0 „„ 


2 Ze Queſtion. == 
. 


LG # : 
5 


72 % Colk 


3-4] 
$ xe 4 


8 Becauſe the Square of the enknown 1 * the en — wo 
EH therefore. tranſpoſe it, that the higheſt Power of the unknown 
5 * may have the affirmative Sign. : 


e i 1 ;, 
ef. 33 * 


4 2 G E B R 4. Ag 


- N 3 77 
— 1 
11 * 12172 — ö the Age 
ky HD 21 (of the younge 
| By the third Step, [x 31 


8 4 . ꝛo, 2 1 the eldeſt, 


| | : This Anker to Fu Queſtion contains an Atfurdiy, for 2 that = 
| is put for the Age of the younge/t Brother is 25, when a n * 
age tor the * of the elde 7 INE is 18 20. 6 


The two Roots of duale. Equatin explained. 


Fo. And now we ſhall ales to. the young Hrahſt, that i in 
every Quadratic Equation, the unknown Quantity has two 
1 : Va ues or Roots, ſometimes one is affirmative, and the other 
1 1 5 ee and ſometimes both are affirmative, _ | | 
here are three Forms of Quadratic Equations. 5 8 1 
I ᷑be firſt is the fixth hap of Queſtion bo, where we baue 
1 . KEE 5 
And of this Form are the E at Queſtion 61, Step 7. N 
li Queſtion 62, Step * . Queſtion 63, Step 9. Queſtion 64, 1 
wo RD Ste : 1 
1 7 'T he ſecond Firm i is the twelfth Step of Queltion bs, where 1 
= ve have aa—za=bd—bms, mn 
And of this Form are the Equations at Queſtion 66, Step I I, 
Queſtion 67, Step 13. 
The Difference between theſe two Forms of Quadratic boa: 
tions, is only in the loweſt Power of the unknown Quantity 
= -. having the Sign or —, for in the firſt Form it has the Sign 
| >> it being 6, but in the ſecond Form it has the Sign —, for 
tic is — 2 3. And if the loweſt Power of the unknown Quan- 


as at Queſtion 64, Step 12. Queſtion 65, Step 11. Then if 
the Sum of the poſiti tive or affirmative Co-efficients exceeds the 
Sum of the negative Co-efficients, the Equation is of the firſt _ 
Forme But, on the contrary, if the Sum of the nehative Co 
efficients exceeds the Sum of the poſitive or affirmative Co- 5 


efficients, then the Equation i is of the ſecond Form. 


tity has ſeveral Co-efficients connected by the Signs + or =, _ 
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But the third Form is the ninth Step of the laſt Y 
here we have rep which differs from, 1 * „ 
two Forms of Quadratic — | in this, that if the, Sp of 
the Equation, which is known, conſiſts but of one Quang as 
in the preſent Caſe, it has the Sign —; and if that Side obe the 
Equation conſiſts of ſeveral known Quantities connected by the 
Signs + ar. —, that then the Sum of the negative Quantities 
are always greater than the Sum of the affirmative Quantities ; 
but in the firſt and ſecond Form, if there is but ane known | 
Quantity, which compoſes that Side of the Equation, it will 
always have the affirmative Sign; and if there are Everal 5 
Quantities connected by the Signs + or —, that then the 


dum of the affirmative will always exceed. the Sum of the 
ho negative Quantities _ 


known 


Now of the two Values or Roots af a in the firſt and ſecond” 1 
5 Form of Quadratic Equations, one is affirmative, and the other 


negative; and as the negative Value in theſe Equations does 
not come out in the Operation without a Miſtake in the Work, 
| therefore theſe two Forms of ä * * the 5 

true Numbers required. | 
hut the two Values or Roots of ain the third Fm are both . 
- affirmative, and the Anſwer ſometimes giving one, and ſome- 
times the other Root, and it being doubtful in many Caſes 

which of theſe two Values of à will anſwer the Conditions of 


the Queſtion; this Form of Quadratic Equations | is therefore 7 


| called the Ambiguous Form. 


HhHefore we ſhow the . of wei two Wi or Ri 0E 
"the unknown Quantity in Quadratic Equations, and how from 
having found one Number, or Value, the Learner may find the 
other 8 ; we ſhall explain the Diviſion in Algebra, where 
che Quotient conſiſts of, daveral OT nde! * the 
28 e and — : 


dots 


Z & The Natur of Dlvifiin tines when the e ads = | 
6.7 5% TOY * Aiken by the Signs Tt 53 D 


| 0 mid this: the 1 to the 3 Fg us 3 
Example r, Article 22, where we are to divide a+ ＋ am by 
20 per 12725 een as e in . Nr 


12! 


© Now 


184 4 L 0 E B R 4. 
No the Number of times à may be) 
had in 40 is 5, that is, 5 is the Quotient | * er (6 14 
of ab divided by a; place 5 in the | 
Quotient, multiply it by a, and place] 

the Product ab as in common Diviſion, F ab 
and ſubſtracting it from ab ＋ am the] 
Dividend, there remains am; then fino xxß!łÿłéłé„Vu⸗— 
bow many times @ will go in am, and ; 3 


it is n, that is, n is the Quotient of am 
divided by a, and becauſe the Signs of | 
the Diviſor @, and Dividend am are| 


Es alike, therefore it muſt be + n, which i + a 


being placed in the Quotient, *F_ * LO. 
tiplied by a, the Product is à m, which} mmm 
; yp under a m, and rm. RE 
rom am, there remains 0. =” ” 


"__ * bc is a + m. 


To divide » xx eres by #. 5 
Dre e 


1 dividing ex by As the 1 is TY - which placed 
in the Quotient, and multiplied by the Diviſor x, and placing 
the Product x x under the Dividend, from which — - 
it, there remains xm + xab, 1 
Then dividing xm by x, the W is m, or + , for 
the Signs of xm and x are alike, put + m in the Quotient, by 
which multiply the Diviſor x, and put the Product xm under | 


 _xm—+xab, and ſubſtracting, there remains x @ b. 


Then dividing x a by x, the Quotient is 7a ww + a b, ” 
for the Signs of xa and x are alike, put +ab in the Quotient, . 
by which multiply the Diviſor x, and put the Product æ 2, 
under x ab, and ſubſtracting, Boe! remains o, hence the _ 
: dient is x + m * ab, ; 


To 


A 


, Quadratic EQUATIONS. * 18 5 
To divide xx | 2 xa a by x +a, _ 
F e 


xx + 1 
8 xa+aa_ : 
— 


3 


Deieing xx « by Xs "the Quotient i is &, hs which 8 . 


' the Dei x +a, the Product is x x + x 4, which placed. under 0 
the Dividend, and ſubſtracted, there remains x a+ aa. - 
hben dividing * 4 by x, the Quotient is a, or + a, for the 
Signs of x 4 and @ are alike, put + @ in the Quotient, multi- 
_ plying it by the Diviſor x + a, the Product is x a + aa, which 
put under the Remainder x a + aa, and ſubſiratting,. there | 
| remains * hence che Quotient is x = „ 


'To divide aa—bb by a+b. 
ITS OF 
Eb TM FR: 


Dividing aa 17 a, tbe Quentin is a, and pie the - 


Diviſor by a, gives aa ab, this ſubſtracted from the Divi 
dend leaves —ab—bb; for here the Quantity gb, which is 
to be ſubſtracted, is, by the Rule for Subſtraction, to have its 

Sign changed, and then added, hence + a b becomes in the 5 


. Remainder — \ >. 


Then e CORE a Y by a, the Qeotient. i is — for the 


Signs of ab and a are now unlike ; ; multiplying the Divifor 


a + b, by — b, and ſubſtracting the Product — ab — bb, from 


the Remainder - — 4 * — 6 b, there remains 0, n the 998 
5 tent [YT Roe 1. in 


"ts divide 70 30 T 3e an ya. - 


| 2 444 344 ＋ ee (a- 2 


a 44 — aax | e 
| —LZnaax+jarx —axxs F- 
— +! 


| GX Eixx. 
| e 
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In theſe Diviſions we may at Pleaſure . any Term i in the 


Dividend we have a Mind to uſe frſt, and find how many 
times any Term in the Diviſor can be had i in it, and when the 


Diviſor is multiplied by the Quotient Quantity, we ſubſtract it ; 


—  —  — — 


- ” —_— — 4 — 2 — 7 5 
= - * x2: - rr 5 + 5 —— 
— ED — — — - . — l - * . 
1 * — * 3 > JE? * = 2 = * — - hy — — E — — — - 
D . ” — a — . pe AARaY A. — — 5 — : 7 — == — 
— "OP 8 — . - - 
P _ ; 
—— : — 
> RY ” : J a 
y 6 * ; = 


= "ns 


from the whole Pivisend, that is, take any Term in the Pro- 
duct, from any Term ig the Dividend, without regarding 2 
whether they ſtand immediately over one another or no. | 
And to difcover how many times any one Quantity can be 5 
had in another, we are only to conſider into what Quantities we 
muſt multiply that Term in the Diviſor, to make it the ſame 
with the Term in the Dividend, at which we aſk the Queſtion, 5 
Or, it is no more than to find che Quotient, which ariies from 
55 dividing that particular Quantity i in tbe Dividend, by the Quan- 
tity in the Diviſor, which is done by the Rules in Diviſion. 


Let us take the laſt * and change — Pollen of the 4 
ps, | 5 


5 * — 30 — 300 (xx+ a- 5 
1 +. SEE 5 


” 5 — FE 
aaa — — 2 


n 


24 r a2 
22 — 24 


_ — —— 
1 where we e have the * Quadernt as before. _ 
Ihe Truth of theſe Operations is proved as in Divifou of 1 
common Numbers, for if the Work is true, the Quotient being 
multiplied by the Diviſor, the Product will be the "given Divi- = 
1 5 thus i in 1 the laſt Fer e, : _ = 


1 * - 24 is the Quotient, 
nat ate 
xa Pert the product from multiplying e. : 
5 en i 2. 7 
| axxþ000—200x the Product from multiplying xa + 
8 | of tan 44 — 2a u, by 4. > | 
5 eee ee Jaxx | aaa the ſame with the given Di- 
vidend, for though they do not ſland in the ſame Poſition as 


„„ the Example, yet as the Quantities in each Term are 
alike, and they have the fame Co efficients, and connected by _ 


— 


— * 
2 —— — — — — — — Ha Ge Eo 
, A — — ”— ”_— — 5 * 
J =Y 


lame. = 


; 
| 
| 
; 


the ſame Signs, their Whole Value, or e mult. ” the 8 


= 


of Quadratic E N AT ro N 8. 5 8 "oy : 


7 Be Meer of * thei 2 W or . of 
_ the unknown 8 in bn pada E * 


. hs Now to find hs other Value of a, in the Anbiquons 
Quadratic Equation, Queſtion 68. 5 
Dake the Work at the Step immediately before you in to 

| compleat the 2 which 1 is at the ninth Step, where the * : 


e e — 

5 "_—_ _ rr equal to things} Fo —5e +2= 1 

5 Then put it in Numbers, and it is 3 —45 e+ ” = 
By the Wa oe tact; ” - ” „ 4225 

re- 


Then divide ee— 456+ 500 „. e—25, thas, ; 


10 7 13,4 500 (e—20 15 
e- 25e 

FE 5 i — 20 + 500 
\,+ — 04+ 00. 


— 


| - Kid the Quotient? is e—20, but ns ia Divideus | is abi, 
for ee—45e+ 500 So as above; and as the Diviſor e — 25 
is nothing, for e — 25 = © as above, it follows that the Quotient 
muſt be nothing, or equal to nothing, that i is, e—20=0; then 
” tranſpoſing 20, we have e=20, Which is the other Wakes of z,. 
in this Quadratic Ambiguous Equation, dez I fay the 
yvoungeſi Brother was but 20 Years of Age. 
And upon this Value of e, if we take the third Step af the 
Work to the Queſtion, that is, a = 5 — e, we ſhall find a = 25, 
wahence the et Brother was 25 Years of Age, and theſe are 
the true Ages of the two Brothers ; ; for their Ages an anſwer the 
Conditions of the Queſtion, and it is a poſſible Cale, , whereas _ 
though che other Numbers anſwered the Conditions of the 
Queſtion, yet it was impoſſible for the younge/t Brother to — 
- 25. Warn the ok 1 was but 20 > Years old: - 


Bb 2. = EN on 


„ 
* 
1 
i, 
1 
i 
[1 
N 
i 
- 
#1 
. . 
{4% ; 
18 
411 
47 4 
i 
14) 7 
4 
. 
1 
| 
| 


* 


1 188 2 5 4 LG E B R A. 


From the Work of the Queſtion v we e found - = 2 s 
But now we have found — PEI POL +. 
The Sum of theſe two o Values of e, is RE, . 45 4 


5 But Abi whine we put this Quadentic Equation into 
. Nane and made it equal to nothing, we ſhall find the 
Cor efficient of the firſt Power of e to be — 45, but the Sum of 
the two Values of e is + 45, as above, and nn. _ 
| I N — i/ts oY us — ; | 


s u i u. 


"Ma That i in « Quadraic Equations the as of Joh the PID i 
er Values, of the unknown Quantity, is equal to the Co- efficient : 
of the leweſt Pawer of the unknown Duantity, at the Step im- 


 mediately preceding the compleating the Square, but will have the 
contrary Sign; that is, if the Co-cfhcient of the loweſt Power | 
of the unknown Quantity has the Sign +, the Sum of both. | 


the Roots will be the ſame as the Co- N but will baue 


the Sign — 


= And if the Co-efficient of 4 nerd ws of hs FR TOR | 5 


. Quantity has the Sign —, then the Sum of both the Roots, 


or Values, will be the ſame as the . efficient, but wit have 1 
: he dion +. 2 


— lt = — 


oe Therefore having found any « one Root, the ober is cally 
| bound. | 5 | 1 


TY 75 fnd NY RPE 7 1 of the 3 Sung in REY 7% 
. of Quadratic Egrations, or where the Co-effictent of the 
Lerosſl Potver of the unknown Quantity has the Sign +, it is done 
by adding the Value of the unknown Quantity found from the 
Operation, 19 the ag of its og 2 and to their | 
| 1 Sun pr 2 the Sign —. EY 


"That at Queſion 6 , Sep 6, the Co-efcent ＋ 4 5 5 1 15 : 


55 is 5 ar . 


— 2 - -_ = — _ —ñ——ä— i 8 — a TD 119 . 
- — od * — — — — 4 - o K 8 
3 — : . N 
b " A _ 1 5 * * — 9 A n * : 
— CONTI ©. — I en = . — N — : 2 
— 3 28 — — — * by = F y 
a — n Om — 82 e ; . 5 : : 25 
. . * - 1 . 2 * 


2 er Inn ———— 
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} 
| 
| 
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CT ces 


A. To which adding the Value of e as found by irs 
| | Operation We Eo NS | 
"The we SR dE Ni os 75 


EY 


. 


E:?! > 


- vant to cw „„ 


: nothing, we have - +0 
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And prefixing to this 15 the Sign —, and this is the other 


Value of e, that is, e = — 15, which is an imaginary Value 
of e, it being abſurd for a py K to be W's to a 
: negative one. 


However, we ſhall find chis imaginary Value of e, if we pro- 


ceed by Divition according to the Directions at Art. 61. 


For the fixth Step, Queſtion 60, is that which 8 


15 ly rag the "RY the Square, where the Equation 
3 1 * „ l 85 


Which is in Nubert F + 108= 75. 
Tranſpoſe 75, to make the —_—; 76S 3 5 „ | 


By the Work we teas: a 3 28 


. 5. to n thas Bake equal to 1 e — 8 = = © 8 


0 Then dividing ee «+1 10 — 75 by « e — 5. 


-e 5 

Td ee 1 = 15 1 
150 75 5 „„ 
* 5 


"Hm the | Continth is e = I 5, but as the Dividend ! is . 


N 00 nothing, for ee + 10 e — 75 , and as the Diviſor e —5 
is equal to nothing, for e — 5 = ©, as above, conſequently the 
Quotient mult be equal to nothing, that is, e + 15 So, by 

f tranſpoſing the 15, we have e=— 15, as before. 


For another Example of this Kind take Queſtion 61, where = 


1 the ſeventh Step is that which immediately precedes che com- 
pleating the Square, the Equation being ee +me=x—b, 
which being put in Numbers is ee+be=112 


By tranſpoſing 112, to make the 88 1122 


85 tion vo to — we have 5 


— 


ie the Work i it was 1 „ 3 


FTranſpoſing 8, to d make the Equation equal _ 8 —8 —_ 


And. dis mT to find che other Root of 45 as before. X 


„ TY TTY 
e—8)ee+6be—112 («+14 | 


ee—Be | 7 
Rr. 1. — 112 N 


— —_ 


Hence the N is e + 14, which for the ſame Reaſon as 
before, it is e + 1 8 8 hence 8 = — 14, for the other 1 
Value of e. 


And this Value of e wil be found by the Rule Art, 62. = 
Thus at Queſtion 61, Step 7 the Co- efficient of 2 1 95 6 


* m, or 


To which eng the Value of oy | found at 2. 
Operation oa %% Pa 
The Sum is . 0 55 5 15 2 — „ 5 : 


Then by the Bale W hi "ME i 1 we . 


— 14 for the other, or N V alue of e, the ſame as 
before. 


=” their Sum anſwer to the 1 5 At. 885 


The firſt Video of 5 85 5 1 988 „ 4 5 


0 | The ſecond n TIT „ FV — — n 


But if we add theſes 1 two ae! of e together, we tf all fin 4 ö . 


Hae iis Som. is the lame wich the Co- efficient of e, . 


bas the contrary Sign. 1 . 


If the Reader has a Mind to 3 this 8 . 


5 may try Queſtion 62, Step 9. Queſtion 63, Step 9. Queſtion 
64, Step 12, or 13, which are E 3 of this firſt ä 


5 0; well as dome * follow them. 


05 To find hs cher 7 . ar - Rave 075 the 3 8 5 : 
Toy; in the Second F arm of Readratic Equations. . 


5 64. The 19 Form of E Equations, is whoa tha 5 


Cos efficient of the loweſt Power of the unknown Quantit 7 has 
the Sign — ; in this Caſe ſub/trad? the Co-efficent of the laweft 


Power, ſuppoſi ing it affirmative, of the unknown Ong i the 


 grven . at the "oy e prone the compleating 
ö | Y | | | the 


be the other J. alue, or Root of the unknown Quantity. 


. nothing - 
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the Szuare, 7 rom the Value of the unknown Quantity found by the 
Work, to the Remainder 4 the Sign —, and it 24 be the ather 
Value of the unknown Quantity. Or place down the Co-efficient 
with its Sign —, to which add the Value of the unknowh D nantity 135 
found by the Wark, and 1o this Sum prefix the Sign —, ad it will | 


7 An Equation of this ſecond Form is A . Queſtion 65, 
| where 1 we 2 * — 14. bmx. 


thor hi Co-elbcjoie of 7; „ „„ ö = i 5 = 55 
And the Value of 4 found in that Equation i is + rag: 
The Sum is 32, but to it prefix the Sign —, and 1 .v— 


. WY is — 32, the other Value of a, which i is * 
as it has the DO ) 


And if we e proceed be Diviſic on 3 to the Dire&ions at 
An. 61. we ſhall find this :maginary Value of a. 7, 
Thus if we take the twelfth Step of Queſtion 65, which 75 

immediately e res the Square, we have this 


3 9 5 op 0a—za=bd—bms rl 


Which being pot in Numbers i is - ag—28a= 1920 
Tranſpoſing 1920 to make the 
R m_ . to —_ 2. 


By the Work i it was bunt 15 „ a= — - 60. | 
es 60 to make che * equal to 1 5 — to = 3 - 6 5 


And 4 dividing to o fin the other Root of a, as « before, 


8 a—bo) aa—289—1920 (a+ 32 
VV aa—boa 5 2 
b 32 — 1920 
33242 — 1920 

— = — 


* 


bp by aa—28 — 1020 1 


"Si the Quotient i is 4 FE 32, which Wen the Dividend Es 
and Diviſor are each equal to nothing, conſequently the Quotient 

_ muſt be equal to nothing, hence - a+ 32 _ 
By tran Pas 32, we have — 42 — 32, the fame 
imaginary 


alue of a, as was found before. 


And : 


% ALGEBRA. 


And if we add theſe two Values of à together, we that Fnd 5 | 
* Sum agree with the 2 Art. 62. oy 


Tue Value of a found by the Operation, Queſtion 6 5 , is 6 5 8 
The Value of @ now found is — — 


Their Sum is 28, or + 28, the ſame Namber as Bs . 


. 8 Co-efficien of a, but 9 98 a e Sign 5 bs 


Sy 13, where the Equation is — —pa= 


Another Equation of this ſecond Form is She. 67, 


Eb of m 6 


5 . 
Which being put into Numbers i is 4a—T. 8 a=82 


- Ttankbolng 82 to make the Equa- | | 
tion equal to WY Þ a—18a—82=0 1 


55 the Work it was end > . 10 


I ranſpoling 10 to make the Equation equal K „ 
2 0 _ 5 8 ” e . — 10 = 3 


And anne to find the other Value of « a, as «before, - 55 


2. 10) 9 1 e 2 
LEI 3 
W e 
3 


"ts the Quetient is is a 4 5 2 1 which 3 be RNAS to mathe 5 
for the Dividend and Diviſor are een 1 88 to e but "if 5 


2 8.220. 


By tranſpoſing 8.2 we ew 4 2 5 8. 2 whick is the other 
Value of a, and it is imaginary, becauſe it has the Sign =. _ 
The ſame maginary Value of a may de found by Art, 64. 5 


18 thus, : 


The Coe eien of a, is : 1 = =, 1.8 
The Value of 4 found * the Queſtion, i 55 £ . 1 
E | Co eh 24 


Ms: to this 8. 2 prefix 4 87 ign —, 1 we bare. * 8 2 bor 5 | 
1 nag inury Value of a, the fame as before. . 


de, of — Eau Ar Tons. 193 
And if theſe two Values of à are added — their RW 


will agree with the — Art. 62. 


Tne firſt Value of a is 507 - " V 10. 


The ſecond Lalue of * . 8 — =. * 
Eh * — „ 8 


But the Coefficient of a, 18.— 1. * 


* 


6 675 But in 1 — or third Fo orm & 
* Equations, , 


- 13 * 
* 


1 FY Val he of the PR rs Quantity Pay by ad Ges . 


5 1 ſubſtracted from the C1-rfficient of its low Power, at the 


Step immediately before the Square is compleated, the Coefficient 


* being Juppaſed — the Remainder i 15 ts es Os: 5 


At Queſtion 68, Step 9, the Co-efficient af e is * or 5 
The Value of e, found by the Operation, is aß 


35 The Remainder i is s the other Vein of 5 gs 2» 0 


2 - A is is « this 3 Vain 7 e PTY is 1 true 1 to 5 


the Queſtion, as was obſerved Page 187; and here the 5 


Learner may again obſerve, that both the Values in this Caſe 


are affirmative, which makes this be called the ambiguous Caſe, 
but i the other two preceding Caſes, or in the four former 
Examples, the other Value of the unknown Quantity was 
negative, which is only an imaginary Value, it being impoſſible 
for an affirmative, or poſitive Quantity, which the Queſtion - 
requires, to be a negative, or equal to a negative Quantity. 


But we may find the other Value of e, in this ainbugurus Caſe, 5 


| . by Diviſion, as in the former Initances, thus, 


pleated, is 


- nothing . „„%%%ͤͤ „ 


The Equation, Queſtion 68, Step 9, % oe 
immediately before the Square was com PF. ==? 


Which being put in Numbers, is ee —45 7 =—$00 | | 
Tranſpoſing 500, to make . 5 
5 Equation * to . . Tags #5 t F th ho © 5 


BI the Work it Was Gd” Ds | 5 0 25 
Tranſpoſing 25, to make the Equation equal F 


Cc 5 And 


„ ALGEBRA 


And dividing to find the other — or Root of e, 25 


| before, - . 


25. — + 500 ( — 20 
| | „25 | 


3 —— 


N Gran 4 aj 
CC 


* 


"his the Quotient i is e — 20, which 24 be esl to alk, 


* the Reaſon in the former Caſes, but if „10 


Tranſpoſing 20, we have — a= 20 the = 


other Value of e, the ſame as before. 


And in this ambiguous Caſe, if we add the two | Values of + 1 


We r. we ſhall find them agree with what i is aid at the / 


alium, Art. 02. 


The firſt Value of OS ry 5 VV 
T's ſecond. Value of JJ 


ba the \Co-efcien of es 2 = 4 5. 


The Manner of ex dw; the to Ratz fs an 
5 -_ * us bs ic E __ explained. | 


- th to cabs the 3 1 in i which — 8 


2 expreſs the Value of the unknown Quantity, in the ambiguous 
Quadratic Equation ; let us reſume the Solution of — 68, „ | 


at the eighth Step, whete there i is this N 


Equation [ r | TL 
12 . 
N 55 


= 20; 1 | ee. 2 5 
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Tlbat is, eee tee roy to the Quantity ann 
the radical Sign, for that being added to 2 or the rational un- 
. tities on that Side of the ts, grves "wal of the Values of e, 
4 but if it is ſubſtradted from 2 or the rational Vuantiries on — 


Side * of the e then i 48 the other Value 7 e, in, 5 


5 2 
r 
EN 225 

190 


2 2025 = $8 -- 


$06.95 = = 
178 


I = 500. 


| | | ** — — 
Gag er * 
— 
225 ee 


Then to find the two Values or Roots of «Os. 


„„ 2 . 6, mich vo Value | 
of e are the ſame as was found at Art, 61, I 


Ceca 


196 


8 eng, ag. — 45, „che 
Cor efficient of e, in the $ 
N yu A NUT 


; the given N for 


efficient of e, in the 
: given N — 


ALGEBRA 


And this is the common Method in which e ſet : 
down, or expreſs the Value of the unknown Quantity, in the 
ambiguous Quadratic Equation. 15 

The Reaſon of Quadratic Equations having two A | 


8 Values of the ſame unknown Quantity, is becauſe the ſame 
Quadratic Equation can be formed from two different Suppoſt- 
tions, or Values of the unknown Quantity, - or ſuppoſing the 
| ſame unkhown Quantity to be equal to two different Numbers. 


For let us reſume the Equation er — e —= p, or ee - 45e 


|= oo, in this ambiguous Equation we found the firſt Value 


of e to be 25, x CP e 8 88 to 45. we RR... 


— 


1 0 2| 2 [= 623 
| 3 OE OY 1 2 25 


— * — = — 


3 + 3 [- 4 | ee — 46 — 50D, the ame 7 
3 * with the gre _— - 
1 5 5 1 Rn ® — 


A if we _ the other Value of e, viz. 40, we can borm = 


Let N 
872 42 e 33. 
I * — - 45 PE Co-5 + |. „ 

I» 3 33 -— 9⁰⁰ 


2 * 314 1 ct $06 IR \the fine | 
e the 1 5 

i; 221. 4 T - 1 ks ba 2 2 yy 5 3 | 

Likewiſe if we take the firſt Form a 8 an, | 


Dix. ee be m, or e 10e = 5, ſee Queſtion 60, Step 6. 
Nov the two Values of e in this Equation we found to be 5, 
and — 1 55 and from either of theſe Va! alucs of e, we can form 5 

| — * ben Quadratic TO, VVV 


4 Suppoſe | r | 152 5 a 5 T | 


: " of a, in the 
given ON - 
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70 += 50 - 


7 10.2 78 - the ſame with 


A : * 
cient of e, in tie given þ | | 3 
Equation "ew, FP 
ng 
Again, ſuppoſe] 1 
e 
I * 10 as above | 3 
N F 3 5 


* the ä | 


Mie oy 


ee 225, for 15 * — 15 5 
2 =. 225, = da Ong 8 


A 


0 auth 


had if we nk the FER For 


aa—za=bd—bmrx, or 44 — 28 a = 1920, ſee Queſtion 
65, Step 12. The two Values of à in this Equation we found 

| to be 60, and — 32, from either of which we can form the 

5 288 e for FD. | 


bm of Quadratic Equations, VIZ. 


Suppoſe 1 | & = 


on 1 
1x — 28 the 0 


2 YE 3 | 4 


| Aging 11 x 
1&2] 2 


1 * © the 221 1 
: efficient of a as above 8 
1 18 * 3 15 


ES Fromm this the Lenner may hs e, that meling the . 
. Drantity egual to either of its Values, and raifing this Equation to 
5e Square, and adding it 25 the farmer Equation, after it has been 

. multiplied by the Co-efficient of the loweſt Power e wi the unknown 

Drantity it in * Quadratic . this Sum wi 


2 atic Equette?. 


| — 286= = — 1680 


75= 3600 


"G4 —— 1 = 1920, the ſame 5 
=o with the * Equation. | 


[ 3 


= + 896. 4 
44 — 28 4 1920, the 8 
| with che * Equation. 


e ＋ 10 275, the ſame E- = 
| quation as before. . 


44 1024, for — 32 * — 32 85 | 
. 
—28 2 896, for—28x—32 


be the given 
| | Queſtion 


„5 271024 


Queſtion 69. Two Men, A and B, 4 of their Skit. 
lings, A, who had the greatef? Number, ſara, if gy Number of 
Shillings is divided by your's, and this Dotient i is added to — 5 
Number of Shilling s, the Sum will be 15: - 


But if the — F both our Shillings is multiplied by 4, and 


this Product divided by 10, the x Loni will be 44. Hee nay 
| „ Ph? e 


Lat a = the Number of Shillings A had, or 1 98 5 


- Nembes, e the Number of pp B had, or leger Nanber, 15 : 
No: 155 . ; . 725 5 


. [24-= 


A 2. FE2X3f 4. 
ALE We [Error 
2xn 4 1 me=dn | 

5 . 6 | ma—dn—me | 


617 l 
15 4 3 8 . 


8 en 9 ee ee 
9 +mee| 10 mee+dn—me=mie 
_Io0—dn|11|mee—me=mie—dn _ 
1—mel 1 lmer—memmee=—dn 
2; e 


Here the n appears fo be Se * of tis mad 0 
guous Kind; becauſe dn, the known Side of the Equation, has 


the negative Sign. I hen 1 Art. * 88.  Gividing by * the Co- © 
efficient of 0 e | To 


| 12+m| 


ing in every Term on one Side of the Equation, dividing mat. 
Part of the Equation by , is only to caſt away in, out of every 
Term of that Side of the F uation, and to þ Groen the other 


Side 


5 1 ee 2 inks 
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Side of the Equation is only to place m7 as a Denominator to it. 


The Equation being now prepared for compleating the Square, 
and the firſt Power of e being in two Terms, VIZ, — — 1 


5 Whoſe — * — 


m 5 Subſtitute — 2 — 15, then Ty 
__ Subſtitution 14 


14cOpi5| Fu 


= Be 2 5 bos IF eis  eicher 5.0 or 511. 


es fe is 5, + Ol find «= 50, _ the "ESA EY 5 


| which two Numbers of Shillings anſwer the Conditions of the 1 


Queſtion; or, if we ſuppoſe e = 11, then by the fourth Step 


we ſhall find a = 44, which two Numbers will likewiſe anſwer 5 


dhe Conditions of the Queſtions: But ſometimes one of the 


1 Numbers, or Roots, of theſe ambiguous Equations, will not 


anſwer all the Conditions of the Queſtion, ; as. at We 00x 74 5 
and then the other Nook muſt * 9 


3 Galli > 70. 2 Peg PICKS 4 ind B, hod a; in Trade, 3 
. N. wh gain:d the moſt, found, that if he Square of the 
1 Pounds he gained was multiplied by 2, and the Product added to 


B inen the Pounds B gained, if thi 22 by 4, the | 


Penh . 


Ruotient was 816 Pounds: 

But if 3 times the Pounds A gained, Was « abi to 10 times 
the Pcunds B gained, and this Sum divided by 40, the Quotient 
Was * n. * my En * each Aon af raed FE: 


es . a= gy 3 eines by 4 A, = 5 oh 3 s 8 
5 by B, 8 * m == * 2 — 4 4 = 816, . — 3. 2 = 10, . 5 


9 * 2 10 


20 4 R - 
ä eke, 


4 
— 


3-84 


7 


If 2 = 


me =pt#—xas '-- 
_ 2: ; 


m 
baz = rn 
2e=rn—ba 
J ru—ba 


2pd axe. 


* rn—ba = | 


mrn—mba = zpd—z xaa 


Aran % 2 2 that te higheſt Power of the ae. == 


do: Quantity may have the Sign . 


Ihe tel i477. 2 e 


12 — mn 


The Equation now a 


. 


1 85 14] 4 — 


| Sublituion q 18 


15.0 16 


5 Subſtitute — — . — 


e e ee, 


pets to be Quadratic, but 70 _ is 


it is ambiguous, find which Quantity is greateſt zp d, or m, 
but 2 5 d is 32640, and | 
= 32640 — 1600 = 31040, which being an affirmative Num- 
ber, the Equation is not ambiguous, by Art. 59. But be- 
cauſe the Square of the 
5 e TP; Art. . 5 


mr n is only 1600, hence z % - rn 


unknown. n bas a enen 0 


mba _ 5 . * 


* „ 


520 eee oy hy (8. = 7 


: 77 4 TT : 6 


By the * I + 1 22 = 8, the Pounds 5 ; 


. b 71. A Faber, by his Will, left his two 2 Aa: 
; B, ſuch a Portion, whereof A had the greateſt Fortune; that if 
the Square of the Number of Pounds he was to hive, be multiplied 


5 0 | . | 8 g Ho 9 B. 2 | 


by 2, and to this Product there is added the Number of Pounds B 


was to have multiplied by 35, the Sum was 6400 Pognd: : 
> 1 the Number of Pounds A was to have, be multiplied by --- 
, 1 this Product added to the Number of Pound B was to 
have multiplied 2 1 20, the Sum Was * Found... | Fs 855 the : 
” Fortune YOu. ag 5 | i 
1 1 a = the 83 of A, * - the Fortune of B, * 2 
| n= = Sil 4 = N 32 20, 2 15, 1 = 1600. „„ 


— » 


[ wag +me 4 — 


sa Kze rr 
me=d—xaa © 
35 — 4 — * 424 


1142 


ag” Sy EIN OR 
| 2e=r—ba 
5 * | 

1 — . 2 | 42 
647 r 
7 * 2 1 r—ba = . 


85 i 


| | 2 ä 
2 * m J 9 mr—mba=zd—2x00 


1 | Tranfpoſe 2 * 4a, becauſe the « bighet Power of 9 may. be 
: | NO OS | | 


9 ＋ 244 1 10 


_JQ—zr|[ Il 


ata bare ib 24 
Lenne 


Ds 


cauſe the Square of the unknown 2 


202 ALGEBRA 

_ The Equation now ap pears to be Quadratic, 6 ke 
it is ambiguous, find * — 2 d and mr are in Numbers. But 

24 — un = g6000 — 56000 = 40000, a poſitive Quantity, 

whincs the Equation is not ambiguous by Art. 59. And be- 

"has a x Co- * 


| therefore by Art. 58. 
28 4 


1 5 Subſlture _—_— = 10 then by 


| Subſtitution | 13 | a@ —4 = 2 = 2 3 
13. 07 14] 44 —44 1 ee 


+2] [5 . 


| E 49. 9999, 22 becauſe of 3 8 of FR Decimal. | 
T2 Fraction. The true Number being 50, from which ” - 


| The ſixth 5] 1 58 . 40. 
1 


"ts > 2. What are theſe two Hs. WY * 8 


| ; of the prime, divided by 5, and added to the Her, the Sum 


| maybe 122 ” 
„ the Produf of the tos N amber: divided dd 4 the Nui 85 
us x40) FP: | 205 


put 2 = the greater ns e = : the beter ; Number, | 
„ 5 13.25 FTI 15 


— 1 e 8 n By the Queſtion, _ 


I =* 


o Neeber E QUATIONS, 203z | 


32 ˙ 6 4 32 * 2 
31 oct} 
F 

5 4-6 7 | ©. eos. 5 * 


9 ds =mpe—mer 
8 +meel g | mee+dsx=mpe 
9—dx|10|mee=mpe—dsx 
10 — 1 11 e 


8 Here the Equation f not only appears Quadratic, but Ambiguous, 5 
for d x the known Side of the W is — Now 
by Art. — | 8 

- 11 % | — , 
I 13 w 2 2 — 5 8 
„„ * * is, e is ; either 8, or 4: But if 
: £4. emnh then by. - 
The ſixth Step | 6 . = = * 8. Or if e= : 4 then. 


a= : 49, either of which anſwers the Deleo. 8 


| iis 73. * young . lier 3 at the 8 
5 Tables, and being aſked by their Friend what they loft, which being 
i — to own, A faid, the Number of Pounds I left is divided 
by 4, and this added ts the Number of Pounds B lot divided by 2, 
5 the Sum is g Pounds; | 
8 if the Product of the N umber of Pak we beth ht 5 is 
4 * by 10, and extracting the ſquare Root f this J—_ 5 
5 it eu be +. How — did each Ems loſe f | | 


1 = the Number of Pounds loft by A, e= PR 1 . 


5 1 Pounds leſt by B, 


Number 4 is in the 2 K Part- of the Queſtion, and it ; 
again repeated, there is no Occaſion for any new Letter. ns 


d = 2, m , þ = 10, as the 


Dd2 om 5 


9 410 4b b „ 

5 a {Dividing by b, by Art. 33. 

to Ini dn -e . 

I Io have the wedelt! Power of 4 . 5 

e oe 5 

| 11 +#elrzafee + dpb=dme TO 
D 12 - 4p 6013 ee=dme—dpb 

13 mdmeſitſee—dme=—dpb_ 5 

| [Here the Equation appears quadratic ,” 

| | and ambiguans. © 


14c0 p ieee 


2 q 
; "1 ooh 
2 * 1 


ihar i is, eis ado . or 10, 1 by the fourth, or . ben | 


Siepe, we © ſhall find 6 = 20, or 16. 


- Qualifies 74. oy the 1 kt Triangle A BC, there is 


| given the Hypethenuſe AC = 10, and the Sum of the Biſe AB 
es 2 Perpendicular BC 14. 75 nd the "OY A B and Per- 5 
Jenn BC! ? * Ft * 113 ab. LY 


Ln 


or a, we have B. 


5 | Having expreſſed all the Sides of whe Figure i in Spada; and 
there being but one unknown Quantity, we are only to raiſe 


one Equation from the Property of the Figure; and the Triangle 
AC heing rightrangled, we bave by 47 e 1 the Square of the 
5 . AC, or $þ, equal to the Square of the Baſe AB, 
2. 44. added to the Square of the N BC, or 4 4 : 

7 e dοστ• a6, e 5 


. Art. Se 
243 ny 
„ 
e 1 LET 
$5 +<| 6 . 


* . 


of a Ea ATions. 20g 
AB+BC=d= 14, AB=a; and 


Lets: = += war 
AR＋B therefore from "_— Oy _ 


24 6. : 


In m W e 5 
Hr sI e 


N ere the Laquation appears quadratic, and — i is 
5 greater than 3 5, it is likewiſe anbigug | 


e196 = — 96 a negative Quantityz but as the — of he | 
unknown . has A — cherefore divide * it bo 


for the Length of the Baſe AB, for either will anſwer he Can- 


_ ditions of the Queſtion. 


But if the Queſtion had faid that the Baſe AB, is longer 
: than the 1 B C, then we muſt ths « a. = X 


7 


1 from whence Ph Baſe AB may be either 3 or 165 3 CR 
the Baſe 8, then becauſe by the Queſtion, the Sum of the Baſe 
5 Perpendicular i is 14, the Perpendicular B C will be 6; but 
li we ſuppoſe the Baſe to be 6, then from the lame Reaſoning 5 

the Perpendicular BC will be 8. Oo 
And the Queſtion not limiting which is longeſt, either the 
_ Baſt AB, or Perpendicular BC, we may take either 6, or 8, 


. 28, by which we fall find the Ptper= 
We diculer 


206 


225. 


ALCBBRA. „% Tg 
aal BO= 63 robe 2 : 


s, then we ſhall find the Parpendicular BC = CN which can- 
Not be, becaufe the Queſtion is ſuppoſed to determine the Baſe 
AB, to be are than the Perpendicular BC. 5 e 


„Vene 75. In we richt-angled = 
K Triangle ABC, given the Hypothe- 


FE me AC = 10, the P 


19 5 | AR PY 


=” . "te e 


Herter than the Baſe 


cular BC from the * AB, ant 

| multiplying 2 Difference by I -- 

| and dividing this Product by 8, the 
Quotient is 5. What is the Length 


——_ 5 285 Bye AB, and TRIS: 


1 AC= == 10, AB= — = a, BC= : & a= 20, m 8, . 8 


5 1 1 7% 5 the Ks of the _ 


Figure, as in the laft Queſtion, 
=" by the Queſtion. 


| da—de 
> 
© | 20=bbmer | 


= bb—ee = 


1 ered 5 


80x 
> gad#} 


7 . | I! 


10 


3 both Sides 4 the Equation, becauſe the unknown 5 
Quantity is under the radical Sign. 


5 . Seeder a 1 


| ee eee AS 
zz2mm +2zmae<-204der=bbdd 


- II—Z2mm, 


| 12 4 


racer” ed -n. 


LO 


| _ Dividing 


e Vent Rar ATIONS. 


ha n the ct of es by | 


12244 


| Hengthe 1 is PLS but it cannot be angus, 


4 55 


* 
* 1 


621 


en 
244 


ro” 


T ME 


r 


244 


: : in Diviſion. 


* both the Quantities eeh: en T having the Sign +, the 


| whole Side of the Equation muſt be * and conſequently en 
the other Side of the Equation muſt be alſo affirmative, other- 


5 wiſe an 4 


offirmative Quantity would be — to a — — 5 


5 i * 3 18 * | New, 


| Subſltricn | I 


3 
30 | 


1 Then by * 7th 
N —— 


e 


— 


| Subſtturs « * == 15 = 2, , by Art, 57. 


then by | 4 
— 


„ 1 


ad- zz 


| „ 12 5 72 7 
2 2 TY 


244 
—— 


The ſeme Quin done 2 *. 


Ia AC S l 1% AB = 4 then by 4 1, me... 
13 e 59 we fs EX $4 00 ons. | 


Now 


Bbdd—numm 1 


2 2 | = 
. ejeving 2s. as 


F cehne+ Em : bbdd—z2zmm . 


_— 
577 "+=: 2 
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80 - Art. 47. 


1 by Art. * 
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Now all the Sides of the Triangle being expreſſed i is Combat, © 
and there being only one unknown Quantity, there is but one 


Equation required, which may be raiſed from the Conditions of 
the Queſtion, and thefe 1 ſhall n expreſs to * 
No. Dise to the — 5 | 


Now [ I | a, is the Baſe AB, which i is tins "ER 25 


oO Perpendicular BC, or l/b ae, therefore W | 
. to a, by the Sign —, . | 


We have | 2 4 43 for the Difference 


| between the Baſe and . which is to be en 5 
by 20, or &, then | | 


We have 3 1. ag 
But this Product! is to be divided by 8, or n, then | 


We have | 4 = da: —4\/ bb—aa 401 this „ _ 
re er. 

| Whence 5 CLE <_—_— — = X 1 z, by 1 F 
T1 m. 5 (Queſtion. . 


Becauſe the unknown Quanity is divided by: therefore by 5 
7 x « m | 6 | 4. FIT =am 


- Becauſe the unknown n Quantity is mukiplicd by 4, therefore 25 


"Maw cnnfbaleths tes best it hea the Sign —, the h cheſt 5 


| Power of the unknown 3 being Part of it. 


| 1242 < ©= 34 AER 


BY {ann 9 bb—ea = = ak 5 
PB 


| There being no 5 on the ſame Side of the Equation 
with the Surd, raiſe both Sides of the Equation to > the ſecond 
Power to rake away the radical Sign, . 
| 90 2 


07 Neeber. EqwariOn Ss. 20 


222 2 . 


22ma 3 33 | 
+ £507 ad. 


90 21% — 4 4 


10 , 2 — 


e 


Here the Equation is ; quadratic, but becauſe 2 — * : 


1 = 50 — 2 * : 48, a poſh tive Quantity, it is * ambiguous. 
Now by Art, 57, ſubſtitute = == == — 2. | 


zaun 
| 1 5 Eg | 244. | 
6+ * - {i =—+v/= + WD - 


2 8 12 
wes 8 = = = the Baſe AB, as before. 


: Hence in a the angle Triangle ABC, becauſe we have. 
given the Hypothenuſe AC, which is 10, and having row 
_ tound the Baſe AB to be 8, therefore the TR B C 


3 A 


e 76. OE Merchants, ad B. 3 "es ads. 


been fuch Sums r Meney, that if from the Number of Fcunds A 


N there remains 1900 Pounds a 


otbes, we ſubſtruct the Square of the Number of Pounds B owes, . 


But if the Square of the Number ef pd B 2b, is W 


1 plied by the Number of Pounds A owrs, the Product ts $1000000 
”- Pounds. To Fa rhe Det 14 each Me chan 


* 3 10 


OW. — — —————— ⏑—⏑— .. 
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ao = 2 owed by A, e= the abe owed by 
* 1900, 4 = 81000000. | * ; 


| is ; 4 ad. 
1 . } By the Gee. 
14 1 | | 
2225 44.4 2 WY 
of a 
2 4 E ebb = == 
be * ee 16 „ + -beem=d 


"Prakaſh this Sh may appear new to the youn Pay 


= 8 by turning to Art. 56. he will find it to be a Daadreth 
| Equation, for the unknown Quantity is only in two Terms, and 
in one of them its Power or Height is double its Power or 
| — in the other, for it is eee e and ee, therefore take 5 
| the 
divide it by 2, ſquare the Quotient, and _; it to . ny - 7 
or he Equation, « as a Ws 1 8 5 


or efficient of e e, the loweſt Power of e in the preſent Caſe; 


64 2 | 7 be C ceeeh hen ++ 8 1 7 
„ c dal the e ſquare, Root as uſual, 


| 15 : res 2 it is a a known 
OO Quant, 5 5 5 1 5 


Now 3 the of — Root. to 
depreſs eto the firſt Power. 


—— 


| 9wzl 10 e : _ = go Pounds 
Sos | * Money Þ B owed. Re 


To extrad the « ſquare Root of the Quantity ] 4+: > ” 


ms * . is only to \ place again the radica Sign before the _ 
1 


Quantity, 5 
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| Quantity, drawing it over the radical already there, and 
the other Quantities without that Sign, if there are any; for 


though theſe were not included in the firſt Root, yet as they 


were afterwards tranſpoſed to that Side of the Equation, and the 
Root is again required to be taken, they will now be included | 
under the radical Sign of this ſecond Extraction. 

| Becauſe of the two radical Signs, I ſhall ſet lon the Nume- 
_ Work, to make the — * * . 


io 4 = 81000000 | 
33 


; Bu 02 00 
TH 9 50 


ee = 1+ bosse — - Po 
= 1555 925 
— 


: and the ſquare Root of 8100 
"i anos = GH 5 
is 90 , +=: —== 
| Then by the third "hy a=b+ee 
= 10000 TR, the Money 
_ owed 7 — e 


= The bas elbe. anſurered by eterminating the unknown. 
LE ney. e. 5 
: 1 227 | By the Quelin a 


1 2 2 % 847 6 besos. 

. 1 72. PT, 
2-0 | 5 lee ens ; 

OS "2 N 


| | Make the fourth and fl Equations equal + to one e another, | 
| for each! is is equal „ | 


3 28775 ; 
FE „ E80 


Sw Sears r — —̃ — - _ 
* . 


_ By 8, and ſub/ 
„en by B, there remained 1c0 : 


6 


_ 7c o|8| i pa _ 
| 9 3 10 e, 2 now 
| : ? | = 7 Ws * (Pounds, as before. 


And by the found Step e = 2 _ 221 or * the ard er. ; 
=/ £ — = 90 Pounds, as before. 


7 rom e the Learner may obſerve, there are different 


: Methods of anſwering the ſame Queſtion, and that ſome are 


more elegant than others, as they give the Anſwer in more 


” ſimple or leſs complicated Terms: And in this Part of the 
Science he is to exerciſe himſelf according to his own Prudence 
and Judgment, and ſome Meaſure in Proportion as he under- 
ſtands and conceives the general and univerſal Methods by _ 
which Queſtions are anſwered; it being only my Deſign to 
 Muftrate theſe by pertinent Examples, with ſuch Solutions as 
ariſe in an obvious Manner from the Directions, that the 
| Learner may acquire ſome general Idea of the. ; Nawre and 185 
ee of — 1 e wo 


- Queſtion * 7 75. E Pi F Jotmen, A ant B, meeting. on the 1 


mo Riad, found, 4 the Number of Miles A had run was multiplied 1 
rafting from this Product the W of the Mi les 4 


But if the Square of the Miles run by B, was 333 by the 


Number of Miles run by A, and the Produft multitlied by 2, this : : 
a Preduft TOS 80000. How many — had each LO run 5 


Tab a = the Kaas a Miles run 6 by A. e = the Number =; 


of Miles r run by By 1 = 5, = Ip = 25 b= 800c0. -” 


1 [ma—e=x 
„5 4 . } By ihe Gehen. 
„reer, 
3 -* 4 E — —.— 


1 
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| „. 3 11771 


* $1.5 [== 


6 tu los de AS 
x m 7 e ＋ x 3 


7d 8 14e d n 
Here the Equation appears to be of the fame Kind with the : 


= laft, that | is — but not ambiguous. Now 2th * — 


EE, 9 I u neem Bl | 


| ©} And compleating the Square 28 in x the 


10 Nay + 


110211 grit = es 


D 
==» 
D 5 


2550 = — 


TY | 261566 (459 2 


55 425 —.— 
425 


495 (20= = VEE 1 5 — = the 


2 
(Number, of Miles run by B. 


Then by FIR fourth Step 5 199, the Number | 


of Miles run A. 1 
by PO 


333 
This Queſtion, as the laſt, may be reſolved in a more ſimple 


Manner, if we exterminate the unknown 9 05 15 


| > thus, 


1 ET the « Queſtion as 


14 . 


25 32 


Ss 


0 = 1 . 7. | 


6 * 4s 17 [ aue 
Dividing by an m the Co-eficient of « aa, by Art, 58. 


oP T 


n A m m 


the d 0 — as in Diviſion, 5 g 


Now £ the Co-effcien of a doing divided is 8 oc 2 
m 


Ir making 2 2 improper F. raction by the Rule in common | 
e is — But by che Rule for Diviſion of You 4 


F, radtions in | Arithmetic 5). (if; — | Now (quaring 5 — — it : 


© cs 4 adding this to bo Sides of che Equation, the 


4mm 


' | cat is 2 by. Art. 56. 


8:0 


> 5 25 x 8 before. 


Then by the fourth or feen Step we | fhall find * . 20, as. 


before, | | 
| Queſtion 5 


Of Quadratic EQvATIONsS. 
Queſtion 78. It js 27 to find 


215 
two ſuch Numbers, that 


"the greater being added to the Square of the leſſer, the Sum 


may be 19 


But if the greater is ; multiple into the Square of the ver, the | 5 


N — be 90. 


fat a = a grinter Number, * = the ee. Number, 3 


1, 7 90. 


5 2 e | 


3: 4 


s *. 


„ 4 


* — ee 


o 


© hs 


9 


5 * 


ö 


[ 


3 . 

Tranſpoſe e eee to make it affirmative. 
 Jeeee ep p=Sre _ 5 
eeee — ee + p=oe 


FREE TOE NG 


Sw the 8 not only appears duck, the 3 


5 of the unknown Quantity e, being the ſame as in the two 
laſt Queſtions, but it is likewiſe amviguaus, for chat Side of 


the . * is known is 3 VIZ. Fang i 


10 un 2 


5 1 Fe). 


12 2 


12 


155 = | 
247 e — —+ A. 8 
e ee — as above. 0 


111 


55 


tha hat i is, FT Reaſon of che rv of the 


e 2 | 
3 
15 N 5 


5s 
* 


. 


E 2222 


it may 
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Lat r - 


90.25 = 


i 
. 3% 

e 

ou, 

626) 3900 
3 

8 632204475 

. 12644 


| Then by the third Step a=$—tce= = 0, if we b take 10 for ; 


the Square of e, the ſquare Root of 10 beige equal to e. 


By trying theſe N umbers — to the Conditions of the 


15 2 we : have 


2 + re = 19 | | 
3 @# 2 * go taking 10 for the - Square of e, as above. 


- ir 8 the Value of eis a F raction which Joes 1 not ter- 
niinate, and therefore its exact 985 cannot be found, * us 


try the other Root, vir. e = Vi N > 8 


. 
— 90. =—p_ 


25 e 
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— — —p= = 'P exraBingth ur Root of g we have 


4 vs — = 3 for the © other Valus of e end! 


| Then by the third ep! a 2 — ee 10. 
And trying theſe two — by the Conditions of the : 
. Queſtion, we have | 
„ + ee = 19 As the Queſtion requires, whence the two 
. * 903 Numbers are 10 and 3. : | 


1 have been 1 in the A Work of this ; 


: Queſtion, that the Learner may ſee the Method of finding both 
| the Values of the unknown Quantity, in any ambiguous quadratic 
5 N wh the unknown * is to * fourth Power. 


: But i in this Queſtion, ir we exterminate e + inftead of a, we 5 
7 Pall have a more ee Solution. 8 


2 be By the Benn a . 


„ I 2. a e e r fore. | 
I.. 1 
244 „„ 
+3] 3 2 2. — 
5 * 4 6 |p=5a—ag 
b+oa 7 [aa +p=56 
7—p|$ 2A = 
8 — 4 | * eee, 


— Here the Equation appears quadratic and bk, as before 


9 ˙0 e = ==, : 


Fe | | 3 


, -w_ _—; 0 N — > 
* — x "op * . way AS. ? - 1 - 
0 2 — v Y ; gs 4 K : 
- — — * * 7 
7 5 — ͤ —— ; =. - 
- bs 1.4 1 4 
- _ * . 0 . 2 — — — N q e. * Y 0 n : - 


7 


218 4 T OE 4. 


10 11 —L= LE 
1 1 . 
2425 ESE = 95 ON 

3 * ZH 
Let us fi ſuppoſe the Root to be - — — WL ® 
bh | 


4) 361 =s 1 . 


# — 8. ; 
"es 


25 = = Es but the fuare Root of 251 is s 5 - 


ji 2 45 the one a hi Rents of the a am- 


5 bien 10us Equation, and from this Root, or Value of a, we thall 
— the third, or fourth Step, find, that e is equal to the 
ſquare Root of 10, as before; but this being a ſurd Number, 


whoſe Root cannot be exactly extracted, therefore find the other | 


_— 
Root, or r Value of a, then we have . + v7 us N 


e » 
2 
A "6 = 


"Bk. an the 3 Root of the anda vous 


5 — "then es, the third, or fourth Step, we ſhall an to 


equal to the ſquare Root of 9, which is 3; and theſe two : 
Numbers 10, and 3, anſwer the Conditions of the Queſtion. 
It may hot be improper in this Place to add, that if the 


| Learner meets with IP Queens, where the > Anſwers come 


ou g 
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out in Decimal Practions; he is not from thence to conclude 
-_ are not the true Anſwers, as theſe are very frequent and 
common”: But if the Equation is ambiguozs, it will be proper 
to find the other Root, which may. be free from Phe ions; 
and if this Root anſwers the Conditions of the Queſtion, he | 
| Has then found the Anſwer compleat : But if the Queſtion 
will not admit of ſuch an Anſwer, he can then only approach 5 
to the true Anſwer in continuing his Fractions at Pleaſure; 
but hitherto I have endeavoured to avoid theſe 9 
as they only fatigue the Learner, and perplex his Min 
of Ars His 3 or ons, = Koo in 
this Science. 


66 6. The Mabel of er — | 
that contain three E uations, and three 
Nen 2 85 hg | 


E. N D is 7 alue of ene «of the 3 Gau, f in one 7 . 
— given Eguatians | tn 
For he ſame unknown Quantity in the other trwo e 
urn or put this Value, which Exterminates that unknown 
Quantity from thoſs two Equations; and. reduces the Queſtion 
to twa Equations, and two. unknown Buantitier, which may be 
reſolved as the "firuhing Veſtians, by Art..55. that is, 
Find the Value of one of theſe two 24 Quantities, in 
each of thoſe two Equations, and making theſe two Equations 
equal to one another, exterminates another unknown Quantity, 
for this laſt Equation will have only one unknown Quantity, 
which being reduced by the Directions already given, will give 
che Value of that unknown Quantity in Numbers, frum which, 
it will be eaſy to determine the Value of the other two. 
To help the Learner in his Choice which to exterminate, if 
| ane. of dhe three unknown Quaniities is not multiplied, or 
divided by either of the other two, but theſe are multiplied, or 
divided by one another, then it will be eaſieſt to find the Value 
of that unknown Quamiity, which - s 470 th 4s —— 5 
2 the — "::< — 12 | 
Þ „ „„ 
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- Ov i can of the enki ee 


Power only in all the three given Equations, and the other two 
are raiſed to ſome higher Power, then it may be eaſieſt to exter- 
—__ the unknown Quantity, which is to the fuſt Power 
Only Ng. 
b And if all the three unknown Quantities a are only to the firſt 

| Power, and none of them are multiplied or divided by one ano- 

ther, then if one of them has no Co- efficient but Unity, and 
the other two have Co-efficients, it may be eaſieſt to exter- 
| Minate that unknown Quantity, whoſe Co efficient is Unzty. 


| Theſe Directions may be of Uſe to the Learner, in ain 


| his Choice which unknown Quantity to exterminate, and a little 
Care and Attention will help his Judgment in this Part of the 
Science; I ſhall only juſt mention, that if any particular Diff == 
culties ariſe from the exterminating one unknown Quantity, it 
may not be improper to make an Eſſay how the Work will 


proceed, from ITO ſome other unknown . 


Queſtion n 79. The are * N whoſe Sum i is 18 1 
The firſt being added to three times the ſecond, from whichSun 5 


abr — the third, the Remain der is 9: 


But if the fr ft is added to four times the third, Sum which 
Sum ſubſtrafting twice the ſecond, the — is 21. What . 


| are the _ N umbers * FE 


I a — + the firſt 3 e= ah cond Numer, 4 e 


bird Number, ns 18, m * 722. 


ie a WE RS : 
Tab3e—2y=m 2 — 1 
VV 222 
1—y|4a+e=b—y 
$4 \ 5 [= F=g =o. 


_ Having found the Value of @ in the gilt 888 in e 


| Room of 4 in the ſecond and third. anos; our its Value | 
3 Os” gn | 


8 1 | : . ' Here the — 
2 5 | 6 . — na E 
"SF | -Þ b—y 9 known Quantities, 


7 contrafted | g e 


for 5 iv exterialitated. ” 


The Method of aver Weſtions, &c 221 
| Now find the Value of either y, or e, in nk of altos . 


n . find what that 5 
is equal to. | 


3737 1% 4275 2437 
10 — 11137225 ＋ 2 — n 
9+3- $39 =# +3 
ern 3 0 | 
20 REG p+gems=b+2emm 


| Here we have! an 0 wich one unknown Quamiry * > i 


| 555 which i is reduced i in the Common Manner, thus, 


1 | 54 mbom 
5 ppe=2b—m 
16—p|1 < mes e SER wen 


112 - ”= TIN Jos 7. and 


Hence the three Numbers fought are p ; 6. and 7 


PROOF. 


„ 
244 3 - 25229 
| e 


i "TE Show Men, PE B, C, 4 au/ ing if het Shit. | 
p lings, found, that if twice A's Shillings was added to B'; n, 1 
and from that Sum ſubſtracting C's Shillings, there remains 15: 


nd if B's Shillings was added to three times C's Shillings, and 


85 from that Sum ſubſftrafting A's Shillings, there remains 2: 
But if fox times A's Shillings was added to four times C's "Rs 
lings, and this Sum added 10 B's Shillings, the Sum ru FOOD: 

: How my Shillings had each Per fon . 


Let. a= = : the Number of Shillings of A. 5 = : tho of B. and | 


| 55 — thoſe of C, * — — 15, 4 = E . — 97 


2a+e—y=b 
e ＋ 35 —a= 8 —— 
9 — 


5 1 
{$$ 
3 


Becauſe 


* 8 as in the laſt 


„5 


Becauſe e has no Co efficient but Unity, begin with — | 


the Value of e, as — moſt ſimple. a 


147 


4— 22 


| Now in the ſecond and third, Equations, | in the Room of * 
Queſtion. 


Sei: 
5 2 þy—20 * 


11 


2.5 6 f 2＋＋᷑¶0 24 
7 51 BD 5 


" Here the 3 is reduced to two Equations, and twh 


unknown Quantities, e being exterminated, and therefore — 
5 cceding, as in the laſt Queſfion, 


=. 'Þ 
. 


6 conttacted 8 | b4-4y==3 ad 
7 conuated | 9 11 


[Now find the Value of either of the unknowa Quantities in 7 5 


| both theſe Equations : To find the Value of y. 


wy 8 734 19[b+43=d+34 1 
10 141 N 
1 12 S 3 5 
„ in 
13— 44214 35 2 1 4 
bs p „ | 


1 n TT 
12 1516 ke 2 2 2 . 


Ee NT 


Here we < have an an on with pen the e unknown Gun 4. 


17 ls 51+ 15a—=5h= 4m 4 16 
3+ 1621 19 5d + 31 4 — 220 5 
„ 20 JJ ＋ Z= AAT 
0 8%. 314 n . 54 
5 2 
21 — 31 | 22 4 — —— 5 — 8, then 


| Te Method * reſolving deln, Kc. 22 3 
= By the 12th step 23 


By the fiſh Step | 24 


x = S222 | = 10, and 


* 
2 - 2429 
P ROOF. 
3 
FF 
5 r 


1 have done theſs two Quelticas without 2 Letters for 
the given Numbers, it being more eaſy- and familiar; but now | 


to do the laſt univerſally, let us put T.etters for the 1 | 


2. 3+ 6 and 4 which are given in the Queſtion, and comparing 
the former Operation with the following, may render it more 
| eaſy; but if the Learner finds this too N he 25 


0 * 8 and N to > the next. 


| Las a.e and 7 be 1 the three 3 Numbers as « before, | 


= d, 9 5 9 75 6, Lhe: = 4» thaw,” 


154 — 
e+z2y—a=d der. the Gele. 
ee | | | 


3 e 1 no ſdecious Co-effcient in either of we given 
Equation, find the 4 of e. | 


147 4 


2 5 
1 ud "#3 


ee | 


; Now i in the ſecond and third Equations, i in the Room of F put : 
its Value, MACOS N . 


3407 


| - the 8 is diced to tw Equations; and t two 
8 1 Quantities, e being exterminated; but becauſe of the 
Ppiecious Co- efficients we cannot contract them as before : "No w 
And the Value of „ in both theſe * Eo £ 
4 


1 ; 
een . 


— — * 2 wo 4 

3 * : 

4 - — 

ry —_ — - — — 
2 __ . 
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„ YT ATA 


. 
9—5 EDN TEE e 


10+5+1] 1107 = do. hdd the Co-efficients of 3 deli e 


N . ; z+1 


* —— E deco een: of being : 
Þ + 1 1 5 A- 1 5 


Te 1 an Equation 


11 15/1 | | 
1 S ©: (with only the 3 Quantity a, 
16 1 1 | 3 — — 


1 e b+d+ 3 | 


Lge: ey PR AR NE T2 


The Lido may think theſe Muldglications a : 


1 0 perhaps they are not fo perplexing as he may imagine, 
for at the ſeventeenth Step where m + x a—b —5aisxz +1, 
put down the Product of it by z firſt, which is zm+zxa ä 


25 — 24a, after which he need only write n +xa—b— 5a, 


the next Part of the Multiplier being Unity; or, if it had been 

another Letter, it had been no more than repeating the Multi- 
OD plicand, with the multiplying Letter joined to each of its Quan- 
dies; preg Gon one after another, taking due Care of the 
N Signs by the 


ules for Multiplication. 
In the ſame Manner he will find the eighteenth hep ak 85 


plied, and a little Attention will familiarize the Operation; but 
if there is any _— in multiplying theſe compound Quan- 


tities, the Learner may ſet them down one undes the _ and - 


en them in the uſual Manner. 


, PREM 3 2 ene 


— 25 — 2a ＋E—5— 34 


8 r m 14 


Kiſh 3 all the mann 1 to one Side of © 


the Equation, and n the known ones to o che other Side of the 


En. | | 
20 — 


b pra—pbda=mamuxe—rh — 


: The Method of robin 9 Queſtions, Kc. 22 5 
- 20 — 24 2 PAPA TTA ZA 
8 | |_=zm—zb—zsatm—a 
| 21 4-274 22 | þd-\ pa+pxa—pbj d+a+z5e 
ä ono —Zra=2am—td+m—ia 
22 7% 23 P LPT pra—pbbd taza 
RL . Sr ⅛ ͤÄ— v1 ¾¼—.—l 8 
23 24 | pat pra—pb+d+a-| zia—zxa 
EI En ob =2mmsd+m—pd: 
24 7 25 4 +pxa+d+a+za—zreÞ5a 
OY on OY =zm—zb+m—pd+pb 
25 —4 26 


| | =#2m—2b +m—pdpbmd 
26 +. 274 z M1 X U LAN- tb —d _ 6 
„„ 26 PETE ITZ 22 bs 1 . 
1 the Dieiſo is the Co efficients of 4, 
connected by their Sens ER 


Thenby i ith Step tt 7 = 4 8 = 10, 
2; And by 95 Sen Wal e = = 6+) - —X4a 29 


8  Queſtivn "FE Thee « are . Travelers s, A, B, E wks have 
5 travelled i in all 62 Miles: _ 

But if the Miles A well is RE TI I by 2, and add 
ta the Miles B travelled multipiicd. ty 3» this Sum 15 equal to the » 
Miles 2 trauelled multiplied by 17: . 
And if 4 times the Miles C travelled, is - ale. ta the Mites — 


D ii nira—mnretire =; 


B rrovelled multiplied by 2, this Sum 1s equal ta the Mites tra- . 


: vitted TA * To fas the Mile; each trave Hed * 


is; 4 . Miles rc by A, e = he Mites : trave! ved = 


by B B, y = the Miles travelled by C; = ba, b=2,d=3, , 


, „ ad being in 1 the Queſtion beſore, par 0 
£ new w Letter for i it. 5 e 


5 


Ov a ſeems. to be in as imp e Temes 55 any in the three 


4 41 %% ͤ ꝙö 
e hat 5 
e =4 ad. on ee 


. given Equations, and having its Value already by the third Equa- | 
tion, therefore for à in the firſt and ſecond Equation write a 


Value xy + Le at the third Equation, which exte:minates a. 


15 ＋ 
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| 315 e | 
2:3 oxy + He de=my 


Hem the Queſtion i is reduced to two Equations, and two un- 


| known Quantities, then proceed, as before, to find the Value 


of either y or G in each of theſe — as fuppole 1 5 


= 6 ry 4. 42 -p—be 
6—4q7py+y=fp—be—e 


= £0 the Co-eficient of beings +1 . 


an e wah 2 | 
| OT F 1 (one unknown Quantity. 
al F bx+bbxe- "3-64 : 
| I | CEE 
e . 
| +6bxe+>bxe _ EN 
13266: 14] de+bbe+de = mp öl 1 18 
Now bring the . that have the unknown _ 

| Quantity, to one Side of the Equation.  _ 
drs xde TA de+mbe = mp — me —pbx+-bxe 


F000 
75 To H x0 £63 +d+ mbJ-m—bx op. 
Diviſor is the Co- cfficients of , connected by- 7 
* I their — 8 : 

y Step 2|, of, _ ./ 
8, or 10. lu we? & 


55 Step 3.120]a = 45 


" Queſlion 82. Three Mm, A, B, e. . BY ing if aber 8572 1 


1 found, that A's Shillings added 60 Cs — the Sum 


was double B's Shillings : = 
And A's Shillings added to three times B. s Shilling, rom which 


Sum ſubſtracting C's Shillings, there remained 13 Shillin 


But if A's Shillings was added to the Product of BY wy . 


Hßybillings, oy Sum Was 3+ Hs many >" has each 
5 Le 4 * 


het 


op de+bbe+de-j-mbe+ me=mp—pbx-bxe 
1b —6b 417 de Te nen me—bxe=mp—pbs Pl 


— reſolving Quefians, &c. 227 


: Let a = A's Shillings, e= B's As 72 C's — 
= „ 


a =2e . 3 | 

111 e 3 
2 . 1 
„%% 


— 


1=zy 


2:8] 5 [tpn ene 
3: $3 6.436—pFex=s 


S 
| $5 contrafted | 7 | $e—29= =_ 


2 — REO 


cated, 


= Now find the Value of & or „ in the ban and been 
TY W 5 _ e. 


42%, 


427 4, 


9 8 11e Equaien wich - ©: 


„ . IF only ow, own. i 
nx2+/| eee, 


13 * 5 an- 5% s 


> 1 lng all the © Quantities that have „ to one Side of th + 
8 e e | i 


14] 


ng eee 
32 S# 16 nn. 


- Seve the Equation appears quadratic, the ynknown - 5 


75 being to the ſecond and firſt Power only, but is not ambiguous, 1 


7 being greater than 25; ew by Art. 53, divide by the : | 
; e of 5 FE. Hors ; 


ON 222 = . 
46 -2 3 17 5 a gy 7 = 
| G82. 5 The 


228 ALGEBRA. 
be Work king now prepared 1 compleating the — = 
5 becauſe the Coefficient of y is 2 to avoid the Trouble of 9 


2 
ir ng this Fraction by 2, and ſquaring the N ſub- - 
Ritute e by Art 7. x=2= = = 6. -/ 


I 18 | * = b l 5 


18:0] 1 9 


168 £4 . 2 — : =—=6; . 
- 2 = „ Col & 1 5 _ | "(Gs Shilligs 
— the th, or F-4 ; 
: ich Sehe | |, 22 0 = 5, B's Shillngs. 
| * | 23 | a= + A's Shillings, 


" Quetti on 8 3. - Show young 3 A, B, c. | honing 1 ” 

at the Gaming Tables, from comparing their Loſs, found, that if 

f em twice the Pounds A loft, was Julfiratted the Pounds 5 tot, 

_ there remained the Pounds < bft : 8 . 
And that the Pounds A lift; added to the Pet B bf, and 

his Sum added 40 twice t e Pounds C 2 ft, the San was 19 : | 


” Pounds : 


Burt 9 the product of A and C 5 Loſs, ws is we B's 5 5 
Li, te Sum is 20 Pounds. Huw much 4 each Par fee 1 Je ? 


Let a 8 A's Los, 4 les. y= = : C: s Loſs, 4 = 19, TN 
"Tn LT, 4 e a %; 2y = 24 dee Nee, 5 
1 ay ＋ = of | p 


- - Revnals 7 deem to be in the mg Gmple Terms, therefore. 
= find its Value. | : 


5 
. SEL. 


* 


2 4] 2  a+20—y+2y=d 5 | 


3 5 I 'F i ay ＋ A- * \ Quantities, for e is ex- 
* | 
6 contrafted [ 8 3 — 


The Method of es Neun, &. 229 


F ind the Value of a, or 55 in the ſeventh or eight Equation, 


72449 1 - =b—28 


9 1% = 


83211 34 
VVV 
10. 1112 — =d—3a 


5 12 Xa—1 1231 þ—20a= la—yaa—d+ 34 


1 keing all the e that have à on one Side of the 
raten, obſerving} to have the hizhelt Power of a affirmative. 


13+ 300 14] 34a +b—2a=da—d+3a 
14— 3415 a 
15 — 44 16 3. - 54 — da —d 
MOSS. 1271 „5555 2 


Hons the E appe ars bot h 3 2 1 for 


ets the unknown Quantity is to the fecond and firſt Power only, 


1 50 a a, as in the laſt Queſtion, 


anch it is ambiguous, becauſe — d — b the Side of the Equation 
which is known, is ne: ative 3 Kiga ** the Co- ethcient of 


= = 5 ca—da _ — 4 b 


„le 


"The Work being now prepare d for phate x the Square, 7 


5 ſubtlitute _ * ER = _ =— 8 the Co- efficients of 4, as 


TT 
in the laſt i Example, 1 1 
e 


1 02 


4 | : 


19 221 


20 + — 22|a=- 


pO {+1 i= * 3 or T7 
For the 'Prafice of the Learner, let us uppoſ a = = 3 

Then by the tenth, or eleventh yo E = Þ ( Fn 
And by the fifth Step . 222 6 — 10 
= — 4, which is an loca at 8 an 3 Dau. 
tity, can be equal to a negative + 5 


- Now let us ſuppoſe 5 5 — 5 
Then by the tenth, or cleventh Steps. „„ 
And by the fifth Step 5 e 


Then 2a—e=p _ 
a IP e * 27 = 19. 
| And theſe thees Numbers anſwering the 8 of the” 


a Queſtion, are the true Numbers ſought ; from hence the young | 


 Ana'yft may obſerve, that in quadratic ambiruous Equations, if _ 


one of the Roots of the unknown Quantity does not anſwer the 5 


Conditions of the Queſtian, he ſhould find the other Root, and 7 


ery that, before he concludes his Work erraneous. - 

I ſhall now ſhow the Learner the excellent Method = = 

_ reſolving all Equations, be their Powers never bo Fs by the wo, 
Univerſal Method of Conver bi £ Series. - gs 


a. 


67. The . Reſolution of 22 E ation 5 5 
0 the unive1 Nel Methed 7 mas ng - 


8 eries. 0 


5 "CAKE 
Be. 1. UPPOSE there was given 4 4 4 2+ 2 - 9282, is i 7 
| hand &.- 5 
Then ſuppoſe, or imagine à to be . 1 20 
ee the Cube of a, or aaa, is _ $000 | 


Theſe being added together, becauſe it is aa a 4 a Th $020 7 
E the given Equation, the $: um is 


| Heneg _ 


of Adfedted Src 231 


| Hence @ muſt be more than 20, for if A 

| Root, the Cube of 20 added to its firſt Power, or 20, mann 

have been equal to 9282 the given Number, for theſe are the 

fame Powers of a as in the given Equation ; but that Sum being 

only 8020, which being leſs than 9282, the Value of mt 
he more > than 20. To find how much that is Foe 3 


5 5 1 r= 20, | and for what 20 wants of the true Number or 
ö - Root, put e 
Then will - +e=09, or the true Root of the Equation, 
| hence by determining what e is, we find the Number that is to 
be added to r or 20, which Sum will be the Root of the — 
adfected Equation, to do which, put down, | . 
irre 
, "Mae raiſe this Equation to the third Power, becauſe we have 
; o 4 in the given Equation. : | 
0 5 e rer grreÞgreehere=ace | 
* Add the firſt and ſecond Equations together, becauſe in the 
EL given Equation it is a 4 +4 _ Fm. 
ß, 5 . 2 FFF Fo. 
PE SY — But from the given — 
it is 1.4 tJece+e = qadn- 1 
3 4 I + | rrr+ „ 
F' 4 each quation being equal to aga+a, 
's il | Putting this Equation into Numbers, 
and rejecting the Powers of e above ee. 
F 1 | 6 | $000+1200e--60ee +204 e=9282 
That is 7 | 8020+ 1201 ＋ 60 — FL + 
FP 7 — 8020 8 1201 ＋ boee = 1262 N 
die ie Co- efficient of ng and 
„ . we have, . 
728606909 20.016 e-+ ee = 21.0333 3— 8 
TAL RT 0 ] n by 20.0 e, that i is, by the 
| Co-efficiencof e . we b have, 


6 


n 8 25 4 iS = 203333 
ol In Number ig rey © 
nt i. ee 2508. 
5 — ing th 1. 1 115418170 18 
. notient 'igure, or 1, to. che 2 2 6. 6ỹßS! OO TN 
|  Diviſor, fee 68. in the | e 36} i 
— woos | 5 21.016 — ä 
5 : e +55, 589 the Rdmaiader: 
| {being en fal 2 3 


. 41 EB R . 


By this iDeppedra that e= 1, that is, 1 is to be added 1 to the 
Grit Tunpaſed Number 20, which Sum is to be the Value of * 
or the Root of the * * N 7-7 


We afurned 1 2 75 i 
And found e = 


8 


5 7 wy whether 21 is the true Root wi it to the ſeveral | 
1 50 * * ain he Eiven Equation. IE 


yy 2 27 
a= 21 
r 
OR ATI 
. — 
| 24 4 = = = 9201 ; 
„ 


Then aaa a+TE 9282, _ 5 the fame with the 1 
| Number in the gre Ninn, it Ny that a=. Z 


6s. By reviewing the Or perntion; the e may W 1 
Firſt, Fhat we ſuppoſed a Number for the tiue Root, ON: 
: upon Trial was found leſs than the true Root. | e 
Serra, For that e or Were we rut e, or any 
other Letter. 


Tlurah, By connecting r = the Number firſt kb whe: 


| the Root, wich e bythe Sign A, we have 7+ e for the true Root, Ro 


1 - being 2 known Quantity, and e ths unknowh Quantity. 


Fourthly, We raife 1 e to the ſeveral Powers of the un- 
; known Quantity, that are Iq the ve adfected Equation.” ; 
_ © Fifthly, Then we add theſe ſeveral Equations together, re- 


. jecung all the Powers of e, of of the unknown Quantity above 


the Square, for in the given Equation all the Powers of the _ 
. unkuown Quantity have the Sign +, but when any of theſe _ 
| have the Sign —, then therr-Teſpective-, Equations muſt. be b 
ſuhſtracted, as at Step 5, Example „ Page 233. {ink 
Sixthh, By theſe Means we have an Equation in the Terms 
| . r and e, W to the given Ronny: 
IP Seventhly, | 


07 Adfefted We 1 23 3 | 


Seventhly, This Equation is put into Numbers, 7 being a 
1 Quantity, and the leſs abſolute Number is tranſpoſed to 
the Side of the Equation of the greater abſolute Number, and 
ſubſtracted from it. ; 
Eigbthhy, After this, the Equation is divided by the Co- 
8 efficient of the Square of e, ar the unknown Quantity. 
VNinthiy, This laſt Equation is divided by the Co-eſficient of 
e plus e, which leaves e on one Side of the Equation by itſelf. 
Tenthly, In the Arithmetical Work, becaule the laſt Diviſor 
1 conſiſts of a Number Plus e, therefore, as the Quotient Figure 
is found, it is added to the Diviſor to make it compleat ; ard 
if the numerical Operation had been continued to more Places 
of Figures in the Quotient, then the Quotient Figure muſt be 
twice added, once when it is found, and once at che next =p) 
in the Diviken, as in the next Page. | | 
___  Eleventhly, The Quotient thus found being PE Value of , 
5 or the unknown Quantity, it is added to the Number firſt ſop- 
poſed to be the Root of the Equation, which is — by £ | 
85 and this Sum is ſuppoſed to be the Root required. ” 
This Operation to find e is the ſame as the common \fethod 1 


88 of finding the unknown Quantity, till we come to che ten 


Step, where the unknown Quantity making Part of the Diviſor, 
it is carried to the other Side of the Equation, and the Diviſor 
being a known Number + #, the Quotient as it is found is 
added to the Diviſor, to make it compleat, as before-mentioned. 


But if this Number ſhould not be the true Root, the Opera- | 


| "hw muſt be repeated, making the Number thus found = 7, 
and at the ſecond Operation, the Work in any common Caſe 


will be ſufficiently exact: And from the Repetition of the Ope- | 
ration, whereby we approach nearer and nearer to the true Root, 
this Method is called the Method of ee e or of : 


1 e 


Example 2. Suppoſe a aaa «+ a * 7 = =42997 850 to 0 a 


On © + + dn . . 5 8 : 300 | 
Then the Cube of a, or aa ses =—-_ - 27000000 
| - Ana the Square of a, or agis = „ o 
Ib beſe being added, becauſe it is 444 a+00+0 4 225 2 
in the given Equation, the Sum! 8 ) "I 7590390 


| Bur 42 997850, the given Number, i 1s oreater th an 27090359, 5 
. therefore the Roo: n-uſt be more than 300. 


Hh ws | Now 


e Fe 


Now let r = 300, and e 


Rooe, 


Then 


183 


Wi 


But 


4 5 


6 in Numbers 


e That is 5 
8- — - 27090300 | 
"0 — gon: | 


- 10300 336+e II FS | 


| 
| 244+ aan a =42997850, from the 
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174 


1 


_=aaa+aa+ 


= what 300 wants of the true 


42h 


| rrr+3rre+3 EY According to Parti- 


eee aaa 


cular 4˙ Art. 68. 0 
rr are Teera 5 55 


rrecrrrr 1 wed 8 
a, by Particulars 5 „ 


and 6, Art. 68. 


given Equation, 


2 FO eorrr+grre+ gree+rro276 


+ee= 42997850 
 300þ2+27002004270000? þ900ee 
+900co+booeer=42997850 oe. 
| 270903004-270601e4-901e==42997850 
' 270601 e＋ goIee= 15907550 _ 


0 ] 200-236 #3708443 from: : 


Particular 8, Art. 68. 
1765.43 
goo 334 Fe 


, from Particular 
(Amt. 88 


Zoo. 338) wess. 43 (50. 34 = = 8 the fiſt Fee 1 2 


ms 


; Divifor 350: 334 "1751670 


5303. 


: Divifor 409. 6 34 
34 


; Diviſor, t 400 974 


e 
50.34 _ 


„ 


in the Place of Tens, place the _ 


5 under the Place of Tens in 
the Diviſor; and this the 


" Tam 
120190 


the Quotient Figures he adds 


the ſame Denowination. | 


= 1 5 
1603896 


"= 23 


r r+ . hence I ſuppoſe the Root of the given 55 
Equation is 350-34 but to try it, raiſe. 350. 34 to the ſeveral 


 Powersof @ in i the you Equation, 5 


Reader is to obſerve, to place 


to the Diviſor, ander thoſe of No 


of Allens ba, Ne. 235 


85 e 350.34 
— 3508:34__ 
1461385 
e 
9 >, os 
„„ 
4 4 = 122738. 7758 
a= 332.34 
4909524524 
3682143468 
6135905) 800 5 
3682143468 "HY 
44 4 = 43000071 419304 5 
Hs 4 12278. 1150 
3 359-34 


"Then aaa a aa + a = 43123159. 7 ck being 
5 | greater than 42297850, the fg cannot be ſo much as 350.34 
and this leads us to explain the Method of finding the true Root, 

5 "whois the N umber * is , than the Root requires, or, : 


CASE 2. 


Lad us take the laſt Example, viz. be el 8 50. 1 

And ſuppoſe the Root to be 350. 34 which we know | 1s too 8 
* much by the laſt Operation: — 
N put e the Number to be ſubſtracted ben 350. 34 8 05 

ſuppoſing r = 350. 34 and to v connerung e * the Ou _— 


we 898 
15 | 1 0 | 41-3 1 1 benen Root ) 3 
oF. Ge 
bo 0 2 8 K Art, 68. 


ee 


"ow collect theſe three Equations by Art. 68, Particular 5 


f and 6, and mn eee, we have, 995 


| + 2 + 3 SY rr grreKgree r- 
I Þee=aaaÞaa+ta 
But 5 aaataaha=42997850, from the 
GD I given Equation. 
VV F A 4 hah r—2re 5 
. * ee 3 


1 R „ 


| 
| 


— — — — E —— —ͤ UO: .. eas! 


: —e, which we have found - 
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Gin Num. | 7 | 350. 34 —e+4300c071. 44 — 368214. 3468 
ieee 122738. 113 700. 68 5 
1 Je = 42997850 


That is 8 431 23159. $756—368g16. 0268+1052 04“ 

E i 

| 1 Now tranſpoſe 429978: o, it being leſs than | 

„ II 431231598765 = 
— 19] 125309 8756 — 368,16. 0268e + 1052. 0270 


| | = o, for one Side of the Equation being 
I ſubſtracted from the other Side, the Re- 


| | the Equation are equal. Now tranſpoſe 5 

I the ſeveral Quantities which contain e to 

„„ I the other Side of the Equation. : 7 
9+] 70 | 125309.8756 + 1052.02ee=368916.0268e | 


1) — | 368916.0268 e— 10£2.02ee=1253c9.8746 : 
55 Here dividing by the Co-efficient of ee as 

„„ . ö . 

* c . 
I IBet now divide bs the [Gon efcient of 6, = 
, 

12 — 13 ol . 

7 8867 
In Numbers. 8 


| 350. 673) 1 119.1135 63. 
355 3. 


„Din 350. 373 1051119 | 


V 
— — 1400169 . 


Y Divir 350033. 1400132 


828 5 | 


1 e this determined e to be 34 it wh: 3 . e ſubllracled 5 
ttrem ir, becauſe it was alſumed r —e = the Cr Root. 8 


But „Was . — 350 34 
=. a6 


5 Hence r. 350. = = a, the Root of the given ed 
adtected | 


mainder muſt be nothing, as both Sides of 


/ Adſacted Equations, &. 237 
adfected Equation, which is proved by raiſing 350. to the ſeveral 
Powers of à in the given Equation, N 


Thus, a a a = 42875 
TS .aa= 122500 
„ VVV re FR nn” 
Conſequently aa + aa + @ = 42997850 which being the 
fame Number as in the given Equation, it ſhows that @ is 
ng p ol nn. "cs hc 
In the above Operation, at the thirteenth Step, the Learner may 
obſerve, that the Diviſor is 350.673—e, therefore here, as the 


Quotient Figure is found, we ſub/iraf? it from the Part of the 


Diviſor 350.673 to have the Diviſor compleat, which is likewiſe 


done twice, once before the Diviſion is made at that Figure, 


and once afterwards : But in the firſt Caſe, when r is aſſumed 
too little, then the Quotient Figure is added, as at Particular 10, 

Art. 68. the Sign then being contrary to what it is now. 
The Learner may further obſerve, that by this ſecond Ope- 


ration, we have found the true Root, whereas by the firſt Ope- 


ration it was. 34 too much, and therefore if the true Root does 


not come out at the firſt Operation, make a ſecond Operation, 
ſuppoſing the Number found at the firſt Operation to be r, and 


call it r +2, or r—e, for the true Root as the Occaſion requires, 
that is, as the Number at the firſt Operation is either greater or 
leſſer than the true Root; which ſecond Operation will give the 


true Root very near, and near enough for any common Caſe, 


though if the Arithmetical Diviſions were continued as they 

will not terminate, do not give the true Root exactly, as in 
the Diviſion of thoſe Decimal Fractions which never termi- 

nates; in ſuch Diviſions we leave off when the Quotient is to 


a ſufficient Degree of Exactneſs, ſo the ſame is done here when 
we are near enough the Truth; and in common Cafes, two 


or three Places of Decimal Fractions are ſufficient, and accord- 
ing as they happen to be choſe the true Root is ſometimes 
{ound ; and in general, continue the Diviſion, at the ſecond Ope- 
ratizan, to as many Places of Decimal Fractions as are in the _ 
Number found in the fit Operation: And after the Number 
found at the ſecond Operation is added to, or ſubſtracted from 
the Number found at the firſt Operation, if there is a very 
ſmall Fraction you may reject it; but if the Fraction ſhould 
be very near an Unit, then take 1 for it, which add to the 
Integers, and try whether the whole Number thus found is not 
the true Root. In Arithmetical Queſtions, whoſe Anſwers are 
„%%% on ) “ often 


8 %/ 4 
often in whole Numbers, this Caution may help the Learner ” 
to chuſc the true Root exactly. 


The Reaſon why this Method does not abſolutely g give * true 
— is the 2 rejecting all the Powers of e above 8 


Example 3. Admit eee He 46526760, to o fad « a. 


- Now ſuppoſe a @ = 400. | a | 
TS STD ß f 65 4000000 
Andaais 160000, which muſt be ehen * 6 

855 | becauſe it is — 4a in * i CR f en 


63840000 FD. 


'To which ies a, or 400, it being + a 1 Dex | 
the given Equation - 400 
Hence 424 4 i is | - — 63845755 be 


Which exceeding 46 326760 the Number in i the : giv en Equa- 
- tion, a muſt be len than 400. , 


” Then let * - 400, 4 - In the n chat 400 i is too much, 
oe which being the ſecond Caſe, | 


| Hence || 1 |r—e=s ny . 
18 3] 


1 & 21 3 rr 4 


ene in the given Equation the Quantities aaa and à are 


- Fra, therefore add the firſt and ſecond Equations together. 1 05 


1 2 [ 4 | ue ne age 


ene in the given Equation it is e therefore ſabliract 5 


| rr —grre+ 3ree—ecemace N 


the third Equation from the fourth, or Sum of the firſt and ſecond 0 


Equations. And here the Reader i is to obſerve, that if in the 
given adfected Equation, any Powers of the unknown Quantity 


have the Sign —, the Equation which ariſes from involving 
: 7. to ſuch Powers, i is to be fulftr acted inſtead of being added.. | 


4=3 5 er rr—grrec3ree—ecemrr 1 


| |  +2re—ee = aaa—aa +a | 
But 6 aaa—anÞat 465267 bo, by the | 
„%% 3 + given Equation, | 
„ | 7 r—errr—zrie+ gr ee—coerr 


| + 37 464 540530700 - 


. 
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ne this Equation in Numbers, and rejein all the 
8 Powers of e above ee. 


7 in Numbers 


8400 —e + 64000000 — 4800-0 e + 


10 Numbers thus: 


1290 ee — 160000 + BOO e—ere= 


1 46526760 


I contracted | 9 63840400 * 1199 ee—479201 5 — 


46526760 5 
| Tranſpoſe 46 526760 | it being leſs than 


| 63540400 


17313640 + 1199 te — 479201 e=0. 


. | Now tranſpoſe the Quantities that have 
| 4 e, to the other Side of the Equation. 


479201 = 17313640 +1199 ee 
479201— 1199 e = 17313640 


| Dividing by the Co- efficient of ee. 
309.66 —ee = 14440.06 


Now dividing by the Co-eflicient of 5 | 


- [rt Ry minus e. 


Pi 24440 20 


309. wy 14440. 00 (Go 16=e. 


— . 

| Dude 359 66 ee 

1 3366 

5 Dold. 319. My 31956 | 
3 
Pivifor 319.40 191640. 
„ 25400 


Now 7 = 400 5 
— 2 40.16 


"fm 22 


Soda = 4, and to try If this is 3 Root, 


raiſe it to the en Ns, of 4, in che . Equation. 255 


1 5 

[ wy 
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[4 | 2 = 359.84 
1 _a = 359. 84 

| 143936 

4 287872 

| 323856 

l 179920 

[; . TY 
| 44 = 129484.8256 

1 — 35084 - 

|  $179393924 | 

[ 10358786048 

| 21653634304 | 

j . 6474241280 

| D 1 een 
FF LL ETTr = 46593819.643904 

=_ e — 22 129484. 8255 . 
[ 5 . Th Remains 46464334. 15. 
Þ + . 


r 


- Therefore | I : 
: „ 


x or aaa —aa+a= 46464694. 558504 which being 
: leſs than 46526760 the Number in the our TR the 
=_— Root or a mult be more than 359.84 = 
* Therefore, for a ſecond Operation, ſuppoſe ” = 2 59 84 and 3 
| Ry 4 on = what it want: of * true Root, then it being r © 2 25 1 
| 1 ee ee ee 8 5 


. 


Add the firſt and ſecond 1 tage- . 5 
| ther, becauſe in the given h = 
4 tue+ es 5 


1 | > [ rr +37 1 Zree E eee + r+ ED aaa | 


age * . 


ror grre+greeece=aca 95 
rr +p2rebee=aa 


* rom this Equation ſubſtract the id . 


| Equation, becauſe it i; 4 in tige 


given Equation, 


F | rr r +3 . 2 
4 


 [aaa—aa+a=46526760 by the 


—2re—eee=aaa—aa+a 


given Equation. _ 


Trib grret gr Leer 
Rad decks ee 1 0 


Put 1 5 


27 Aifeted Equations, ve; - 24t f 


4 Put this Equation in Numbers, and re- 
| je the Powers of e, above ee. 


7 0 Numbers | 8 | 46593819.644 + 388454.4768 e + 
FD | | 1079-5zeet- 359: LO 8256 - 


—719.68e—ee=46526 


 $contrated | 9 | 46464694 6584 + 387735. 7968 «+ 5 


. 1078.52 = 46526760 

| 10 | 387735.7968 e + 1078.52 = 
ET 62065.3416 _ 8 
qo Dividing by the Co-elficient of; 4 


10 — 1159.8 + ee 57.547 


5 . NF 8 e. 
e hn 355 K 
In Numbers thus. 


359-5) 57. 547 (16=e. 
OY * 


| Diviſor 359.6 3596 | 
5 — - 215870 
Diviſor 359-76 — | 


The 11 will obſerve that in * Dise I hve eben at — 
= once two Figures from the Dividend, viz. 70, becauſe in adding 
the . 16 to the Diviſor, the Number of Places there is eee Dk 

by one, therefore I take one Figure more from the Dividend 
than is uſual; which is recommended to the Reader' 3 n . 

As he may again meet with the ſame Caſe. 


Nn ** 359. * 


„ 


+5, * 4 360. oO . which \ will hs 13 to he 4 true 1 
Root, by involving it to the ſeveral Powers of à in the given 
E quation, and adding or ſubſtracting them according as thoſe 
Powers of @ are there connected by the Signs + or = _ 
It may be proper to inform the Learner, that the nearer 
the Number is taken to the true Root, the nearer the Opera- 
tion will come to the Truth, and therefore after he has tried the 
firſt Suppoſition, if he thinks he can make a ſecond Suppoſition | 
ncarer the Truth, it t wall be right t to * us which perhaps 


1 i 8 * | 


1 - | [ ow Us * the Co-efficient of e y 
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The Difference on the bend 8 
as the Difference on the We . 
nearer the true Root of the given Equation than 100, there- 
fore ſuppoſe it muſt be more than 150; ſuppoſe it 160 and try 
with that, and if it be 4% than 5nd, it 
r-+e=a; if 160 de too gry or more than Juſt, then it muft 85 
ber—e=a. 8 


may bring out the Root ſo near at the firſt 8 that 


it may fave him the Trouble of making a fecond — 1 


hus, 


Fee = 4942070, to find a 
Suppoſe à to be 109. 


Then the Cube of a, or aaa is KS 1000000 

And the * % SN CD 10c00 

And 4 is — „ — Et 100 | 
: — 010100 | 


: The Number i in the given Thos bs. I. 4942070 


If we ſuppoſe a = 100, vo the __ of 1 its 1 


ſeveral Powers are 
Difference wanting : . 3931970 
| Now let us make a ſecond Suppoiia, thus,. - 
If & ö | | | 
Then the Cube of a, / Loco by 
And the Square of a, or a iss = 40000 
)))) 8 3 20 


Sum of the ſeveral Powers of a, if ais 200 1 25 5 


The Number in the given rome = = 4942070 | 
Difference over - 3098 130 5 


in deing not b muck. 


muft be r = 160 and 


When there are two 8 made, one deing 9 


than juſt, and the other let than juſt, it may be convenient to 
make a third Suppoſition between the two, and proceed by 


Caſe 1 or 2, n as the ſuppoſed Number is more or 2 5 


than juſt. 


Having en dined the Method of refalview adfeted Equations, ” 


15 we * ta ſuch — as 5 theſe OO" 


10100 


I conclude that 200 is 


[2443] 


; The 4 of ſolving Queſts ans, ls ; 
the unknown Quantity has ſeveral Powers 
in one Equation, and only the hr x 
Power | in che other on aaa 0 

HEN the oo Quantities are to the firſt and 


* / ſecond Power in one Equation,' and but to the firſt 
| Power i in the other Equation, find - © Value of that unknown 


Quantity; in the Equation where its Terms are the more ſimple, 5 
raiſe this Equation, or Value of the unknown Quantity, to the 


| ſeveral Powers of the unknown Quantity in the ether quation 3 


then in that Equation for the feveral Powers of the unknown 
Quantity, write, or put theſe Values, which exterminates that 


unknown Quantity, leaving an Equation with only one un- 
known Quantity, which . be IF fome of mme 
8 FONTS * y OS: 


| Queſtion is. Ther as as Makes: ir the e of ohe 


i greater is divided by the lefſer, to this Quotient adding the greater, 
rom which Sum fubſtratting the 8 quare of the Aer, the Remain- 
. der i 100: 


en a Sun var 100 Numbers is 50. nde are th Min. : 
5 ber Oy 8 > 


1 42 = the greater, e= - the rer Number, 6x 100, 
[nm By th | : . | ; 


2 =: „„ 
. ap 


ks the firſt Far quation both the unknown Quantities a are to the 


| fiſt and . Power, but in the ſecond Equation they are | 


only to the firſt Power; therefore, according to the — 
” ny the Value of a or e, in the ſecond * 


—.413 [ . 


5 | Breanfe 2 is to the ſecond Power in \ the firſt Equation, raiſe 9 85 
the third Equation to the ſecond Power. 80 
1 30 


„ 
e PBL 4 [aa=pp=npeer 
Now for 4c and gin the firſt pan, "rice their reſpre- 


tive Values, pp—2pe+ee, and e, found by the third | 
-.. and fourth Equations, then we have, | 


[ ce 
a 44 1 2 ———— 47 en, 
he an Equation from which a is exter- 
| | minated, and contains only the un- 
EE = known Quantity e. oe OM Pp 
5 X e 6| „erbe, en. 3 
That is 7 rennt Es 
78.7 Blpp— Pen bees 
| $4 5:1 9 | pp=eree+tme+Hpe 
9 in Numbers Log Jecet oo e + 502 = 2500 
That i is eee oF 150 2 = 2500. 


. - Here the Equation appears to be va, ad to reſolve ity i 
- let us 3 29. 


Thaw 5.7.4 ae 720 5 
And 150 e= 13580 


- 2079 which being leſs than 2 2500, therefore 7 - 
5 muſt be mo1e than 5 > 


Then Jet * 9 and y = what 9 wants ; of the true Value of 5 


* then by Caſe I, Art. 10 we . 


ee * 


5 2 2 
5 14 the Powers of above y * 


: 5 W in the given e e is multiplied by I 50, there- 15 
fore multiply the firſt Step by 150. | | 


1 5 1 15613150 + 150% 150 
| Now add the ſecond and third Equations together, becauſe 


the like Powers of e in the N n are e connected by 1 5 
the Sign +: 


2 +3] 4 37 ＋ 5777 150 Eis 
| 5 Z SES 
But | 5 |. + 150.4 = 2500, by the given = 

ms Equation, 28 


. 


of ſolving Bquaticns, &c. 195 245 


4 51 6 err rv pry + igort+ 150y 
| ; 2 425000 ö 
5 Gin Numbers | | iz) 729 +243)+27 97 1359+1505 
1-43 2.24000 || q7 
7 contracted | 8 | 2079 + 393y * 27 77 * 2500 | 
8 — 2579 9 3937 +275 y= 421 
I ͤDividing by the Co- 3 of y . 
— 0 * 9 14.55% 9 = 15.5 
55 | Now dividing INE Co-eficient of » 


| . 

Ee Enna 
101455 +3 [| „e 
onen 22 -55) 15. 58 (x. _ 

— 15 zz 


bra : 5. 55 — 


oy 55 Remainder neglded. 
. 7 2 a; 2 „ | 
* "<> = 10 e, hich bong: 8 BA tried will bs 


| Pot to be the true Root: Hence 10 is the leſſer Number ſought. 7 


Then by the third Step of the Work to the nos #X =p 


= = 40, the greater Number ſought. 


In the Diviſion for finding r the Learner may ables; that 55 
as the two next Figures in the Quotient will be Cyphers, and in 
the Places of Fractians, and the third Figure being of ſo ſmall 
a Value, I proceed no further in the Diviſion, but leave it as in 5 
; the Work, and lo happen to find the true Value of e. 


"Qt 85. . Men A Dey B. 5 fach a Number - of 


: Pound;, that the Pounds A has, divided by the Pounds B has, 
and from this Quotient ſubſtracting three ti mes the Square of B's 


Pounds, and to the Remainder adaling | the n 8 A's. Pounds, 
the Sum; 16 27. 


But if from the Pad A har; there i ts ; fubttrated the Pounds 
B has, the Remainder is 5. How many Pounds had each Man ? 


Put a = = : the e Money of A, e = the Wy of B, 4= 27. 


„ ps ol . ens 


In 


} 
: 

K 
. 


ALGEBRA. 


"Ju he firſt 3 a and & being to the fic and n 1 
= Pons. and to the firſt Power only in the ſecond Equation, 5 

therefore by the Directions find the Value of à, or e, in the 
i ſecond — ſuppoſe we find the Value 4 3 . 


— It — — 
2 - 
— — — — 
— —_— — —„- —ę — — — — 
te — — 


— 
——— — — ———e — — 
* ” 


2+e] 3[a=x+6 


8 | Raiſe this to the ſecond Power, becauſe a is to the ſecond 5 
0 Power in che firſt Equation. Ts gs 


302 Ll 41 ara. es 


— „ — cr I 
— — 


"Mow for 4 and 2a in the firſt Equation, write their bee — 


Values, en _ x 8 


5 3 4] 5285 . here 


5 xe] 6 [ Fr ann +xxe+2xeeheee=de 
That! is 3 Xx Te- zee xx Axe de 
7 in * | 8] 5+e—2ceer+25e+lioer=27e 
8 +2eee] g| 5 +e425e+100e=2ece+ 272 
2 to e od 5 +24 2345 eee, 
10 — 11] 5+25e= 20ce—TOcr-20e 
1 2s 25 e | 12 ieee | 


5 re aki this Equation, ſuppole = = =b. 


-Then 24004 = 432 
— 1004 — 200 


78 which * greater chan 5, the 3 5 


a is exterminated, for the Equation 5 | | 
contains only the unknown Quantitye. 


was in | the. given Equation, hence E cannot be ſo more. as „ 9 


3 


| Letr = - 6, as; y= = = what 6 is too much, then * ce 2, i 
Page 235. 


r- 2 _ | 
a re- 
je Qing the Powers of y above 9. 


Becauſe : 


of ſolving Equations, es. 


„ 
Becauſe in the given Equation # e « is multighed by , there- | 
fore n the laſt Equation „ 


"2X 2 U 31 ee 


e "New raiſer —y=e to the ſecond Power, after which 1 
5 ” it by 1 W it is lo ee in the given adfected Equation. 


1&2 
4 * 10 


T add or fubſtract the Equations that are equal to 27665 5 
10 and e, accordi 


2] 4 4] 


7-275, 72 | | 
| 10 7F—20r yo 10% loc | 


as thoſe Quantities have the gas + 1 


| 2 A 


N rf 61 eee eee 
II Dp. loee te 
But 7 a 0%, by che given | 
. 7 — 34 ary —brry+ 6739 —1977 + 2075 os 
1 * = Wet —Tozy +r—y = © | . 
| Fin Number I 54 . 35 y „360K 120 * 5 
FFT 
| 9 contraied 10 78 — 977 e 
| Tranſpoſe 5 it | being lefs thas ” 
| 10 — 5 [1 11 73=007+2635=0, ha Side 
„ 1 f the Equation ſubſtracted from te 
. * other, the Remainder muſt be a _ 
3 thing, both Sides of the Equation 
| | | being equal to one another. = 
21 22 42 Ban 
12 — 26771 NL 
I Divide by the Co-efficient of y 7 7. 
236 4 3.735 - = 2.89 = 
| _ | Now divide by the Co-eficient of 
1 3732 15 7 3 807 
1 1 
5 Operation 279 l Gs * 
IT "Be" 5 | 
| Dinior 273 = — x 
—ů 3 egen. 3 
= 


[ 


— 


— — — o — —— 
— 8 2 L . 
_ — T : - — — — — 
. — _ ” - — . 


Mukiplicand and Multiplier are each = 0, 
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r= 6 wp Suppoſition, 


r—y=5= 7, which being nel and tried it vin de 


8 is be the true Root, hence B had 5 Pounds. 


Then by the third Step of the Work to the Queſtion a= * =x 7 


46m = 10 Pounds, the Money A had. 


The Numerical Method of reſolving adfefted Sn : 


5 FE on explained, we ſhall new ſhaw the Learner, that every ad- ”— 


fected Equation has as many Roots either real or . as 


are the higheſt Dimenſions of its unknown Quantity. VVV 
For in any Equation where the higheſt Power of the un- 
known Quantity is the Biquadratie, or fourth Power, then 
there may be four Values of the 9 Quantity; if it is 
only to the third Power, then there may be three Values of the _ 
unknown Quantity, and ſo on: But there cannot be more 


Roots or Values of the unknown Quantity than there are Di- 
menſions in the Equation. 


Theſe Roots are ſometimes affirmatiae, ne Cs 3 | 


tive, and ſome Roots are impoſſible, The Reader obſerving how - 


| Quadratic Equations were compounded and generated, may 5 
better underſtand the Nature of theſe Roots. Thus 


Suppoſe a = = 15. thena—1 2 we o, again luppoſe « a= = 2, then 


N 220. 


Now onuliply theſe two ; rogether „ ons 12 0 
| EEE. aa—a=0- . 
a 3 of two Dimenſions, which | EE 
has two Roots, viz. 1 and 2. | Lac | wg + 2= P 
Again, let@=3, then 2 


4% = 3d 2 O 


From multiplying theſe GE WORE we hs Rb, | 
nde of three Dimenſions, and which has }a19—baa11a—b=0 1 
3 Roots, wiz. 1. 2 and 3. 


Ly, —_— = + I „„ — a+5=0 
| 20aa—beaat 1144 ba=0o | 
: +5aaa— Joaa+55a—J0=0O 


An Bales of 4 Dimentions and 


which has 4 Roots, viz. 1.2.3 eee iger Lager : = 


* , and ſo of any other Power. 


Theſe ſeveral Multiplications muſt all be — 2 . 0 becauſe the 


By 


_—34a+9a—b=o 


eee e , 2% 


By the ſame Method chat wWe found the two Roots in 1 Qua- 


* Equations, we may find the Roots of theſe Equations. 
For ſuppoſe we had this Equation aaaa—aaa—19aa+49e 
Ee — 70=0 given, which being reſolved by the Method of Con- 
verging Series, we ſhall find-a-= 1, whence 1 is one of the 
Roots of the given adfected Equation ; now tranſpoſe 1 to make 


it a—1 = ©, take the given Equation, which being equal to 


nothing, and dividing it 225 EI bg the bn maſt be equal . 


to nothing, un, oats 


7 io) a- 19 bete 0 (042—196+39=0 


. —  :- 
1 ee 
. . 
r J 3 
wn _Jo0a—3Jo__ 


OR 


Lo "Mw we . the 5 to be aaa— - 198+ 20= o, and ” 
1-7 bring this Equation by the Method of Converging Series, we 
wall find 4 S 3, for * of the * * the * 


hi 1 


Then 4 — 3=0) a0a—19a +30= =0 (40+ 30—10= TY 


2 5 
424 — 92 5 | 
NE gone 10 3 5 
De - — . 
„ * : „ 


1 we ; has at this 3 . aa 8 - | 
LE dis aa+3a=10, the two Roots of which are 2 and — 5, 

the two remaining Roots of the ; — adfected Equation; in 
oots of 227 other Equation | 


the ſame Manner all the poſſible 
7 are determined. 


_ to give the A an bee; where ſome of the Roots A 


of an Equation are impoſſible: 


e Suppoſe 4244 — 442 ＋44—16 = — o, by wackbefng 16 and 
3 reſolving the Equation, by the Method of Converging _ 55 
we ſhall find a = 4: Thea tranſpoſing 4 to make it a — 42 

| and * the — . equal to 2 and ae 5 5 


K * e 2—4 


* 
1 


0 
p — ͤͤ “•am— — — 
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45 o) 74% 4% 416 o (4. =0 
| 5 22122. 
8 „ 


— 


"EY FA Dividend and Diviſor a are both ROY to —— 5 


5 | therefore the Quotient muſt be equal to nthing ; but if aa +4 15 
So, then a4 2 - 4 an Equation which has no real or peſſible 


Root in Nature, it being impoſſible to generate or produce a 
negative Square, for minus multiplied into minus, as well as plas 
71” gn: are into 0 plus, makes te End Wave, or . ” 


Queſtion 86. Them An in * B, and | 80K . the f 
Pounds A and — had Laimed, Was 5 equal to t twice the Pounds 6 
had gained: . 
„ the Pius A 3 was akied to twice the . B 85 
gained, and this Sum added to the Pounds Cc 1 it nade 5 

5 IS Fonds - 


And the gen of the Squares of coach Perſon's Gaz was 5 equal 2 


155 to 77 4 Hou much did each Parſon gain 4 


Let a the Gain of A, * * : the Gain of B, ”= = = the Gain . 


of CG n 19, 5 77. 


3 Ry = 25 
* 2 | a + 53 8 m 2 2 * | 
CIT 3422 tee E27= „ 
1— e 925 * 29 — e. E this Equation t to 
„ the ſecond Power, it being aa at 5 
| the third Equation, 
46, o ese, 


| Now for 4 and aa in the ſecond and third Equations write 5 
or N viz. 25e, and 477 pe -47 A +e ee. 


315183 e=m - 
ebe 


"Here the SET is reduced to two Nee and two | 


unknown Quantities, for 4 is exterminated, therefore in the 


th Equation, find the Value of 4, or 5, and raiſe it to the 


| ſecond * roma for thoſe Quantities are to the fecond Power i in 
5 the ſeventh Equation. | 


Of dae Bquatime, &cs : 


6 —357 
8&2 


9x2 


1 [We 


a5 * 


3 23 


ee = m . 957 Multiply this : 
Equation by 2, bepauſe i it is 2 ce in 
the ſeventh Equation. 


10 


2 115 + 1% 


Bos "New in 1 the ſeyenth Equation for e and T7 write their Values | 
at the eighth and tenth EPS. | | 


7 8. 


208 1 contracted * 1 


BT + cd. 1 


eg. 


| [x 1 


. 


* LY 2 


5 3 | greater chan 5p. 


3 * - 35 0 5 


511=43m+ 12334 2mm—12my TS: 
+ 185 S p, an Equation with 
only the unknown Quantity y. 7” 


35% —16my + 2mm=þp 


35 — 169 =p —2 mm, here the 
Equation appears quadratic, and it is 
likewiſe Os for 2m m is 


3 
256mm — S 


—  —— = 


+2 900. 1 85 


Et . 


22 


"000" 5 
1 1 


1 


The Corefficient « of LE, is e which being divided by 2 or 
3 


5 : 2 by the Rule in common Arichmetic for Diviſion of vu 5 


= gar FraGtions, the Quotient is 5 the Square of which is * 


By the Bb Sep | 


"|, , = 22+ SBa=7E 


— 


1 5 5 MILL 
70. 929 


. 


zun | 

, 1 

4.990 or 3.6857 5 
| 4-9999 is the Number, the Auſwer 

3 55 then i „ 


1 9 


0 = 296 = * > 


* * 2 | Queſtion 


_ 256mm 


TEES yy | 


„ TT TYTYTTYY 


Queſtion 87. A, B, and C, having been at the * 191, | 


found the Phd Alb ft added to the Pounds C ft was equal to 


twice the Pounds B loft: 
But the Pounds A Lf added. to the Pounds B bt, and this 


added to twice the Pounds C loft, the Sum was 22 Peunds 


And the Product of what A and B la,, being added to three 


times the Product of what B and C 12 of, the S was 120 5 | 
Fn A * How much aid each Perſon 1 


im; « = the 1 A loft, = : the Sum B lot y= * the Sum 


o bei, 4 r 22, 1 120. 


113 By 5 
are . 
3 3 Z= * 5 
N 22 

3 4 14 54 7. 5 


By the fifth al kuh Steps, the Queſtion is reduced to . 
| Equations, and two unknown Quantities, and becauſe y is only 


ae hrſt ak in both e find the Value 21 , in each 
: of __ 1 


530 7 [9 =d—3e = 
 6—227 8 [2% g - 20 
. * — 26% - 


8 2. 9 9 2 — 


7 9 10 — zz 
10 211 r 6. 
n+ bee 12 4ee-\ n=2de _ 
12—nall3|[4ee=2de—n 
13—2de|14| dy WR NY | 3 
5 I | Here the Equation is quadratic and | 


3 ambiguous, 


14 - _— -4 15 $0 22 = 


150 


| divided by 2 as in the lat Queſtion, 


Cos efficient of e is TH which being 5 


* "pt Bpuatind, the c. 233 
* the Quorient * 4 the que of 


F 


h pond 
W ich is A 


16 w 2 | 17 7 22 1 
1 


E 


. And i by = 4 E 147 5 8 
Es But it 9 2 5.5 then 1 the Hennch his y = = d— 30 e = * 1 . 
and by — N 1 1 


| Queſtion 8 88. ING are tre Nn, the Sum of their Square 


being added to their Sum, ts 333: 
Aud their Produt? i is I _ What are . Numbers * 


Let a and e be the two Numbers ought, 55 — 338, m= =1 156. | 
| Then | r 2 e. —1 - Pape the I» 


(ES) 
„ 
* 
* = | 


+ 
og 

"oh. 
[| 


. PD. 3 mm " + 4 +2 io an 5 85 
, . having the unknown 
ag ” | Quantity . 


5 „ en- ——f ＋ 4 . 


| : 1 But as © "= em, 8 rejefted 5 
355 (2 =... 3 (by Art. 20. 
Hence 7 | mm eecebem+ece=ber 15 


. There W only as known Quantity mm, tranſpoſe * 5 
| others © that 7 mm may be at laſt ne and this is to be 
. = obſery ed, 5 


2 
| 
| 
| 
| 
| 
' 
1! 
| 
IF 
| 
[ 


* 
83 
* 
— 
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: 5 Root. 


1 the fourth Equation by 338. 


obſerved, that in tranſpoſing the Quantities in theſe adfefted 
Equations, the Side of the — which is known may = 


aft be —— 


7. 8 [mm bembece =bee—eree 
8 — eee | mm -em=bee—eceem—ece 
1 10 |mm=bee—ecvce—ece—me | 

Or | x1 eee eee +bee—me=mm, 
|| | it being the common Method to 
4 Place theſe Equations, according to 


5 - 2 1 Quantity, . 
endes = PN . 


[ 


Now derer 928 ro. 


| Then—eece = — 10000. 

5 CE 2 — 1Ioo 
„ 

+3386 23800 

- „ 
— 86 1560 


e 338 ee — 156221240 which being les chan 1 


24336 the Number i in the "uy Ts therefore e muſt de 5 


5 more than 1 10. 


Jas r= 0, and put 72 * : what it wants of being the | true E 


"Then x [r +9 =e 5 

1 & 4 | 2 VVV 11 

I che Powers of above yy being rejected. 

10 3 BY 3 | rrr+3rry+3 TY eee, rejecting Fi 2 

II all the Powers of y above =. 
I 21's) Fx dad ed ated 


Becauſe i in the given Equatcn it is 3 33 70 therefore multiply 5 


4x 33 | 5 | adfrr +6765 + n=. - 
| Becauſe : 


_ the higheſt Power of the unknown 


Of ſolving n tas: 7 b 268 


| Becauſe in the given Equation | it is 1 56 e, therefore — g 
the firſt — by 156. 


I x 156 16 1567 + 156 = 156. 


0 "New the ſecond, third, fifth, and fixth Equations being jual 
to the ſeveral Powers of e, and multiplied by the 2 * 
efficients as in the given Equation, add or ſubſtract them accord- 
ing to the Signs thoſe Powers have in that Equation. 


5 —2 — 3 7 — 5 
5 ess 3387 
ZI 
3 13 ＋ 338 ee—156e I, 
.. Bj 6: Deer 38ee—156e=24336 > 

EE OS 1 dy the given Equation, f 
FD 73 8 19 rar br r- 

Oo þ. OI TORI 
FE lo J-  X 2 
9 in Numbers | 10 — 10000— 4000 600% — 1000 

„„ FN Pla a4 
N I 3387 — 1560 — 1565 24336 
10 contracted 11 | 21240 + 23045 - 29255 = 24336 

3 1223045 — 292yy= 3096 

__ | | Now divide by the Co- efficient of yy. 
12 + 292 13 | 7.89 y—yy = 10.6 
5:51, =. <2 — 7 the Co-efficient of y 


5 : . minus y. 
7 — 3 — [*4 ”= 10.6 
r3 - 7. 9 — 01 7395 
| Operation 7:89) 10. 6 60. 5 
g 5 6.89 Ry 
' Diviſor 6. bg- „ 
e "is. 
3 — 
bil 5 155 . 
"OSD by sees. 
7 = 2 


147 = 11.7 ck bein 1 and tried, it will be found 


__. too little; cake for a Operation, 


8 oy. r— 11. and = what it wants of the true 1 
uppo * An | Then 


1 & 4 
165 

| 1 & 2 
"Pi in the 


. 


7.8 . 


10 contracted 


11 — 


5 13 180 — 4 


Then 


ALGEBRA. 


a 
2 


„ LE 
„ the 
Powers of y above yy being rejected. 


| 


err barry +gryy=ccce, the ---- 
Powers of y above'y y being — 5 


| . 


4 


F: 7 


Pow 


141 


N Now dividing by the Co- efficient of 3 5 


Fa 


rr TAD 


en 1— it is ' 338 ee therefore multip) 
1 the laſt Equation = 5 7 y 


4x Wl 5. | 33857 +6767 5+ 33875 = = 3B ee 


. e in the given Equation it-is 1 156 23 therefore multiply 
; | the firſt Equation by 156. 8 


1x i56 | 6 [ 156” + 1569 ss. 1 5 


| Was add or ſubſtract the Equations chat are equal to e ff 
eee, 338 ee and 156 e, according to the — thoſe — > © 
bave i in the given — Equation. : EE 1 


3 r 5 
4: == "> 338rr+676ry+3383y _ 
— 1567 — 1565 n 


1338 — 156. 


—eect—ere 


+3: $ee—r56+=24336, - 
by the given Equation. 


2 Ts APs fe Vi. e - 


mart 338er+676r3 +3385) i 


— 1561 —156y= 24336 . 
18738. eee eee 3% 


| + 46268.82 + 7909.2 y + 338 8 
— 1825.2 — 1565 = 24336 | 


24103-1349 +936.078y—$18 4499 


S 24336 76 
936.0785 — 518. 447% = = 232. 8651 
Dividing by the Co- efficient of 8 f 


1.805 y—yy = 4491 


minus y, that is, by 3.805 * 
3 5 


— 601.613 — 410.67 — 35. 07 0 5 


Operation 8 


' Of folving W « wy 


| Operation 1.805) 4 (-297 2 


e 


Dior 1 rag | 58 : 


7 ae 

= — 12810 

Dit 1.315 be 
= 


F 9750 
7 Divifor 1.218 85 at 


1224 


7 2 1 11 by Suppoſition, 


; : 7575 7 11.997 = F= e, which is ſomething too little, the true 


Value being 12. bur this may inform the Learner of the Nature 


of ſolving theſe high adfected Equations, every Operation ap- 
proaching nearer and nearer to the true Root, from whence 5 


55 — be found to any affignable Degree of Exactneſs. 


And having found e to be 12, then 4 the third Step of the 
7 Work to the Queſtion, » we have a =— — = 13. the N Num- 8 
| = 2D 


| der * 


| is T be Method of - Equations ad ihe 3 | 


1 is to F. Powers in both N 


5 both the unknown 88 are to the firſt and 
1 Power in both Equations, find the Value of the Square 
of the unknown Quantity in each Equation, and make theſe 
two Equations equal to one another; which Equation will have 

the firſt Power only of the unknown * its Square being - 


exterminated by that Equation. 


Then find the Value of the firſt Power of as unknown ; 


: Quantity in this laſt Equation, which raiſe to the ſecond Power, 


and in either of the two given Equations in which it may be 
moſt conveniently done; for this unknown Quantity and its 
ſeveral Powers, write their reſpective Values, which will give 


an Equation with only one unknown Quantity, and is to be 
2 . by the Rules already explained. 


OOTY FI 


* * — — n 4 - N Lg * nn — —— — — 
2 8 9 tte. \-- — 3 — — moo 
* * — — — 5 % 
— þ ot 1 e 43 > — en 


— 


— * 0 —— —— — 1 — nn - 2 2 — : — 
— — > — — . —— — — — 


"ny 


-1 to multiply == 
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| Queſtion 89. To find two Numbers, the Sum of # whoſe en 


is equal to the leſſer multiplied by 20: 


And the — of the le fer an added t to their Produ, os | 


: Sum 1 16 16. 


Let 2 = the — Number, = the leſſer Number, 


| : | 5 +6988 5 }8ye the Queſtion. 
| | Begin to exterminate ee according to 
3 Directions, that is, find the Value 
| | of ee in both the given Equations. 
1E ee 2 nme —- 443 | A 
Aa] 4 fender 
3 47 5 | me -a A- e, here ee is ex- = 
| | terminated, now find the * of * 
5 +ae 6 l = | 
ee MEG LE MESS: 
— m al 8 fe —_d+aa | | 
7 Yr T $5 by RG. 
3 Raiſe thisValueof tothe ſecond Power... 
20 3 . dd +2daa+aa8c 1 
. nm 2 t ,e 


Nos in the firſt Equation for ee and e, write thei . 
Values at the eighth and ninth Steps. 


1 Der 85 
3-4 mdbmaa 


| 1. | having only the unknown Quantity 4. 


8% 2 Aged. — | 


an Equation clear of , 


To PLE, this Equation of the Fraftions, 4 that 1 


 +2ma--@a is the Square of m + a, the former ariſing 
from the Involution of the latter by the eighth and ninth 
Steps, and in the Muliiplication of Fractions, it being =_ 
| fame thing to divide the Diviſor, as to multiply the Dividend, 


e A eee $008: , by m +a, we only change 5 


nn 2ma +aa. ; Dn 
5 the Diviſor to m + a, that being the Quotient of mm-|- 2me 


J @a divided by m 4, the reſt of the . is the = 
1 lame as uſual, 


of ſolving F 4 5 259 


10x mal pl mob o0a+ Leger: 


1 4. | 


; 15—dd| 


164 in Numbers | 7 


7 2 
Which Equation being reſolved by the Method of Conver ring : 


Series, we ſhall find a = 6, or nearly to it. 6 being the: rue | 


II xm + a| 


= 


 I2—maaa| 1 


.m'T a 


* 2 44 m aa 
; mma mace; maaa Q a 1 dd 
| e Sr og ee 
nne - 
| mmaa-maaa-\- acce+dd 24. 5 
| mmd + mmaa+mada 
5344 42 44 49 dd42daahaaae 

' =mad+mda-: 
TJmana+ 24% 4d ad 


1% 


+ aaaa= 


mda = mm 


_ =mmd-—dd. 


any Remainder divided by it. 


1 anaa+10a0a+16 eee ee Th 


en from whence by the eighth Sep S 2. 


Queſtion 90. = are tio Niners, * the greater 75 * 1. 
6 its Sguare, and from this Sram | we Ju -act the ere of ne 
5 Mr: the Remainler is 94: 


But the Square of the leſſer, being adtcd 2 the ] 2er, this g: n 1 


© _ to Proice the greater, 


kae the pre Number, 


] „aan 


. ity the. Queltion, 


1 Begin with finding the Value 9 ee in 


eee = 242 


[= bach Equation. 


44 -A ee 


Tee+e —m=er 
£ EZ 24 — : , 

44 ＋4 - 22 — 7, hets £8 is 2 
aluę of e. 
557 | 


＋4 ＋˙ e = 24 


tetminated, now ſind rhe \ 
1 e 5 44 — m ES 


* 


24444 +maas+ 2 44 d | 
24aaa420aaa4-324 —320a=b 144 = 


TE: MR the Co efficient of aaga will 
divide the other Co- eſficients without 


= the leder Number, n 94. : 
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oy $+m| g [T4 ＋˙ 

9 —aallole=a+m—aa | 

gs et | | Raiſe this Value of e tothe ſecond Power. | 
WY 2| 11 eemand 2ambmm—2006—2mas 


|” | ＋ 4444 


Nou for ee and e in the ſecond Equation, write their reſpec- ö 


5 tive Values, found at the tenth and eleventh Steps. 


e 11. 10 17 | 47+ 2am-þ mm—2444—2ma8 +0408 


| +a +m—aa=2a 


-— "BS in Numb 13 | 188a +88 36—2a00—188aa+040 


„ ET 5 
13 contracted | 14 | 187 „ 5 


tion may be affirmative. 


14 —aaaa | I5 


15 + 2244 16 | —auaa+2aaa= 18744 8930—188aa 
16 + 188 aa | 17 | —aaaa+-2aaa-i 188aa=187a-| 6930 
7. 187 a 18 FOE LOR eee 


Which 83 being reſolved, we ſhall find a = 10, or 5 


nearly to it, 10 being the true Root. 


Tben by the tenth Step e=a+m—as =4 g 


we ſhall now proceed to the Solution of ſeveral Geometrical = 


+ Problems upon the lame general Principles, and if the Learner is 
not ſufficiently acquainted with the Elements of Geometry, to 
. diſcover how the Equations are formed from the Properties of 
the Figure, he may omit theſe Queſtions, and proceed to the . 
others which Ow no W in e ö 


- Queſtion 91. bv Fa * Bin ABC, given the 88 : 


| FIBA th. Sides AC and BC = 8, and the Difference between 

the Segnunts of the Baſe AE and EB = 10, and the Perpendicular 

CE, let fall from the vertical Angle C, upon the Bale! AB = = 16. 
. find the Sides A C, CB, and Baſe aB? ED 


Upon c as 4 Center, with 1 Radius © B, A the Circle 


GBFD, and c ntinue AC to G. . TT 
Hence CB = CD, as Radius of the FRE Greets. hows 
AD is the Diicr.nce of the Sen, or the Dilterence between 55 


AC and CB. 8. | 
7 And 


Tranipoſe the ſeveral Powers of a, that 
8930 the known Part of the Equa- — 


| —aaaa==i87a+ 89 o- 241 8842 


of ſebving Equations, 8 261 
And BE = = FF, as FB is biſſected at E by the 2. 3 


r, AF is the Difference of the Segments of the 1 5 or 
the Difference — AE and EB 1 OT none 


Let AD = rf 8, ond De =CB: = o then AC= PD 
Loet AF =b= 10, and FE = EB= = 6 bens AB. 
+ FO | | 


Let Er 


Having two unknown Ch. a ond; 4 and no 1 _ 
. from the Conditions of the Queſtion, we muſt raiſe two > Equa- 8. 


5 tions from the Properties of the Figure. 
No the Lines AG and AB are drawn from within 2 G 5 
1 touch without at the Point A, therefore by 37. . 3 A G 


xXx AD = AB x AF, all which Lines are expreſſed in Sym- 


bol, enten AG, but CG = CD = , and AC = 4+ 4 
1 ane AG = EF 20, hence we have i in n, „ 


11 [ FEAT Te X 2 AI 22 * b the 8 8 
| | Lines over the Quantities, ſignifies 

| | thattheyare both to be multiphed by 

„ +: the Quantity which follows the Sign ; 

* 1 S of Multiplication. e 
| |] But the es ate CEBi is right-angled, | 
| | - therefore by 1 5 

47. 12 % e 5 L 

| From the firſt 3 e 5 e 

8 | | Now find the Value of either « 4 or Fas : 


| in the third Equation. 
. 4 2de=bb +2ba—dd. 


But as we ſhall have Occafion to ſquare this Equation, for 
when the Value of e is found, (bat Equation muſt be raiſed to the 
| | | ſecond | 


—— 


8 9 
— — — —— - 
P — —8 — Y 


aw” 


WWA 


—— 
— Ce 

-. „ "_— ys i 

..-< 25 


— — — — —_- a 7 


1 
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5 -ſecond Power, it being ee in the ſecond Equation ; and 5 þ | 
24d being a —— Quantity, to avoid you, — | 


F=bb= de 
— Then | 5 | 2de = x-|- 2ba 
5 22446 93 
= „ 24 
3 5 Raiſe this to th ſecond Power, becauſe 
II its ec in the ſecond Equation, 
66 * TY 52 — xx+ qxbo+4bdea L 
2.78 ö * — 44 ee 4 4 wo. 
(( 44 4 1 55 (aan Equation 
„ „ | clear of ,, 
 "ExX444] 9. c 5 
e Bring all the Powers of a to one Side 
VCC | 
_9—4ddaa|1no . 5 
10 — 4 * e Ren 


ae the Equativn appears quadratic, the unknown Quantity : 


: laing only to the firſt and ſecond Power; but as the Square of 
the unknown Quantity has Co-efficients, therefore by Article 58, 
divide the Equation by e the Co-efficients of aa. 


| 0 4444 bf 1s * _4xba | 


— 4ddpp—xx 
$44— —4dd 


40b—4dd © 


| The Work being now prepared for phe. the Square, and 


15 the Coefficient of a being a Fraction, to ſave the 
Adividing it by 2, and ſquaring the Quotient en to Art. 57. 


rouble of 


=  fubſtitute y = = = "2-4. 099 
1 TD 
2 44% — 
Then 13 = # 
n 5 42 4d 
„„ 1) —2dappmxx 400 
12c 14 | a 4 
HOT LOO] e+16+22 406-444 ol N 
CCC) 
14 JJC 
eee 
CW 


5 deing al! Radii of the 95 


z the Sum of the Sides, — 


Oo be Equations W- 263 
| | ys | 
Hence | 18 5 31. 14 | 
: 2. 2a CBS S 24.12 7 | 
; 125 e . 


4 


> | Queſtion 92. In the oblique Trieng le ABC, there is given 
the Sum of the Sides AC and BC = 8. and the Difference of the 
Segments of the Baſe AE and BE = 2, with the Perpendi- 


cular CE, let fall from the vertical Angle at C upon the Baſe Os 


AB 1. To foul the Sd AG, BC, and Boſe ABY 


. pon C as a Center wih % 
the Radius CB, draw the „„ one Ws, 0 
Circle GBFD, and 1 N 8 
tinue AC to G. VVV 5 
Then CG = CB= CD, „„ 


ſame Circle, whence AG — 


or AC + CB—8. A 5 E 7 

And FE = EB, for TFB — . > 
is biſſected at E, by the . —.— 
2 whence A F is 


| the Difference of the Segments of the Baſe, or the Difference = 
15 deer AE, 5 


| The Conſtruction of this F igure being the 8 as the laft, „ 
we can raiſe the ſame two Equations from the Figure, but in- 


ſtead of AD being given, we have AG given, Let AG, or 
_ AC+CB=—=5=8, and DC CGS a, whence D = 2% 


1 then AG - DG ADS - 242. e 
Put AF=d=2, and FE =EB =e, then AB = =d+ 20% 


let CED =I. 


Nou as in the laſt Queſtion, heals the 1 AG ad AB, 5 


5 e drawn from the Circumference within the Circle, and 8 


at the Point A without the * N . CI! x AD 5 
| — AB x AF, chat is, 1 1285 


1 in Symbols | TTT 
CTC 
* * 1 3 pT = aa the Triangle CEB "TIED 

1 on 2 and DC SCB . . 


Here 


abs. 41 & E BR A - 
lere the Queſtion is expreſſed by two * and tu 
8 unknown * . 
2+210]4 BVV 
4— 445 $5—dd=2de+25a | 
5 — 246 2 - 4d — 24 . 5 
I | Subſtitute as before æ - 44, ſor 
I when the Value of à is found, is anvil Kr 
II beraifſedtotheſecondPower, to com- 
OL Tp. > _ pare it with a a in the third —— £7” 
Then 7 | 25@a=x—2de | | | 
WWW 
. | v1 * 85 N 
TT Raiſe this Equation tothe . 8 
II decauſe ĩt is 4a in the third Equations 
. eee, 
7 = oh e BE dry = : 
3. 9 1 FT, +ee= . 5 
10 X 4 5 s | 11 . 3 8 5 
| | Now bring all the Powers of e to one 
Side of the Equation. TT 
11 — 3 Ae e e 5 
12 + 4e wed Je- 4ddee 4xde+giopp=axx 
234 | 14 eee e 1 Y 


Here che Favation appears "hs. but is not 8 


eu ulales 3 


der x is greater Son $a s * p. — by the Co-eflicients of 
£4, by Art. 58. | 


— 
4 444 


2 


The Work being ue for ente the oe fub- 
7 


= nen = = 4x 


x 
Tr | 

PT 16 n 3 

5 745 455 —4dd 


5 e- W 2 p29 | 


4 e 98 


quations from the Que 
5 _ and oy Properties „ 


07 ſolving — &c. 5 264 


17 [at [+ Z= EE nx 
| | ö 1 | s 
„ NF 3 | fi 
16 — . % —.— 2 
„„ 2 9 big „ 1 — | 
| Then by Step 8th | 20 1 4 _ x#—24e Ss 3-03 288 CG 
T9, Hence 121 ae 2.24% | 


And 123 1 BA W 72 


Queſtion 9 * * the mY abt Triangle A B c, hw * 
tiven the Area of the Triangle equal to 24, and the Sum of a 5 
| Hypothenuſe A C and et e » C _ — 16. To „ . 
1 OE the —— v: the W | 1 „ 


FF 2 
: bee 16. 


. Here being three un- = 
"kann Quantities, there 
muſt be tailed three E- 


1 Now- as he Triangle A ͤũł i.. 
Ae is right-angled, | rr 
| 8 e 


: 2 8 = 
; By 47 FEA l zer- 57 ry the ; Queſtion, 
7 3 Eb = * from the Rule or finding FO N 

2 Aͤrea of the Triangle, forths® 


55 Product of the Baſe and Perpendicular of any Triangle being = 


. divided by 2, the Quotient is the Area. 


The firſt Equation has all the three unknown Quantities, 55 
= but the other two have only two of them. Now if we take 
that Quantity which is in ai the three Equations, and find the 

Value of it in one of them, and in its Room write that Value 
in the other two Equations, the Queſtion will be then reduced 
to two Equations, and two en Quantities thus in the 

* Equation find the Value 4 e. 
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Y | 2-9] 41 =d—y 
I But as it is e in the firſt Equation, 

_ 1 therefore, I 
19 ee eln „„ 
e . Two Equations 

1 37 ith o wo un- 

ü . +] 1 1 * — MS 28 

f F ind the Value of y, in | each of theſe | 
Ls FC 
1 DONS = aai-dd—2dy=0, for: y y being taken 

I away by the Subſtraction, that Side 
| | of the Equationis . 
9 +: 2 ay 9| 2 2dy =aa + dd 

9 — 24 10 5 4 4 . 5 
3% YT 

7 211 V 

211 +ayſi2ſad=25 Fay 

12—25|13]ay=ad—2s 


13- * a 14 75 . ad —2 = - 
15 * 416 299.) de N 


16 * 2417 POPE 44224444. . 
17 in Numbers 18 | aaa ＋ 2564 2 512 a — 1536 
. 119 ee 1536 


"Hes the Equation is adfefted, therefore tranſpoſe the 6 : | 
ttity ſo that the Side of the Equation which 1s en ny have 
:. the affirmatrve Sign. 5 
19 + 256 a 


25 3 «abs a — . 


20 K 1536 4 4 ＋ 1336 = 256@. © 
21 — 444 22 —— 8 en 


| Which Routes hi reſolved by the Method of Hi 5 
8 Serie, we ſhall find a — 8 nearly, for 8 is the true Root ; w_ 
| aaa cs the other Sides of the Rye: are — men. 


FD Queſtion 4. hs th e N 4 B C, FRI i 
drawn G E parallel to the Perpendicular B C, given "the Per- 
e BC = = 24 the e 4 the H elbe EC=15, 


and 


and E Dc 
hence, : 


Of ſolving Equations, &. 267 


Draw ED parallel to AB. 


Let BC =c = 24, EC 
= = I5, AG =b=20, 
GB ED = a, then AB 
b, AE = 
58+ "ER 
lere being two unknown 
| Quantities, we muſt raiſe two 
5 Equations. 


Now the Triangles A G E 


= 6, then AC a 


ond the Sermon ofthe Buſs AG = 20. e 
AC and Boſe AB? 


* 


are e of 


vy e. 6 
a in Symbols 
6 


n 


EVE, | 
502 . 
8 $+6. 6 | 


| 8 x e 
15 £ gi in | Numbers 
„ - n is 1 * 
ks 2 T1 
13 — 12000 


12 
13 


* 


4 5 inn 
1a 3 for Quantities that are in 


- 


AG: AE: :ED: Ec 


- ena Proportion, the Product of 
the Extreams and Means are equal. 


| $66 ded tore branch ec, 


the Triangle ABC —_ right- : 
: angled, 2 as theſe two laſt Equa- 


3 contain che 2 therefore 5 


bh + 


beer feels, 


— 2 | | (&. 


„ 2bbu+ DK. 


e (Tze tier 


1 bbee+2bbne+bbunScceemun ee 


+ 2neeceSbeece 


110 400 £8 + 12000 e + 90000 + 576ee : | 


= 225ee þ+ 30eceebeert = 
1-976 «#4120000 +:99900=235 0 


[Zoe +eece 


eee ＋ 30e ee 75 lee =I 2000e-+go09Q09 ; 5 


5 7514 L120 LO zones rege 


eee Oe ,§ 75 rec — 2000e= 90000 
M m 2 | Whack 


1 


_ — — Fa. 4.4.44 
— — — — 
o 
7 


= K — — — — H— - o :, _ 2 2 2 2 * 2 4 wo wa” _ — 8 — — 
—]j— WG 2 — — = - K — . — — — 
P rr r ⁰ —.. ring + er ern rr — r : — 8 — — > ny 2 2 * — = — — — — 
; * s 5 — _— — - 2 = 
- — ” — — 1 * * u 2 __ * . 
< — N — wp 


an 


4 L GEBR 5 9 
Which Equation being reſolved by the Method of Converging 5 


N Series, we ſhall find e — 25 nearly, for 25 is the true Noot. 


Then by the fifth Step a = 12, whenee ke = IT #= = 40, | 


and * * 


| Queſtion 95. bn the Pale A BC, zi "the Ba afe BC | 
<2 4: 5 and the Angle at B = 49? . 45 and the ngle at 


1 C— 429 : 30 to find the 7s 9 AD, tt "I ak the 7 
| 6 e Baſe BC. : _ 


5 Tue Triandle ADB i is right angle, 2 
and the Angle ABD being given, all 
the Angles of the Triangle ADB are 
known, therefore by plain Frigonome- 
try, we can find the Ratio between the 
> Sides BD, and AD, though we do not 
* * * know the Leng hof either of them, for 
as the Sine of tt e Ang] e BAD, is to the 


SE, E of any Number aſſumed for the Side BD, fo is the 
Sine of the Angle at B to a fourth Number, which is the 0 7 


_ garithm of the proportional Number for the Side AD. 


Therefore afluming Unity, or 1, for the Side BD, we: have 


As the Sine of the Angle at A 4-4 15 ens 


0 Is to the Log. of the Side BD FLA, 3 2 
"0 is the Sine of te FO” at B- - 497; 4 — — 
a To the 1 of the - Side ab 1. 18, 8 572367 5 


Hence the Sides AD and BD are, do one another, as 1. fn 


1 01. 


| Cooney, 3 


5 Th p: 12 72 BD. that is, 7 


m the Numbers which 
| expreſs the Proportion of AD and DB. are to one another, ſo 


is the true Length of AD to the true Length of ET 
By the ſame Reafoning in the Triangle AD C becauſe all 5 


8 * Angles are known, therefore the Katib of the Sides AD) 
And Ange 
deedin by Trigonometry as —_— we ads abr as * : 


are known, and aſſuming AD td be = t, and pro- 
. amber-for C W * 1.1 4 


* 


| Now pacing = 1.1 en _ ye he 


=o #: d:: 24 3 


g p — 


S : 


And 2s we have now . in Hades two Pars ; 
BD and DO of the Baſe BC. 3 us! 


| Hence | 


3 


4 * 


1 n 8 8 the right 

OY; angled. Triangle A B C, there "is 
. given the Siam of the Sides equal _ 
ED "4 72 1 12, and the 2 _— 0 e 


9 FW, 12, 3=6, ve, 1 „ 5 


40 


bee bs the eb as K 
Tiny AB=\/y5 —aa. 1 
p . _ Hence | 1 
„„ 85 2 * (finding the Ares ef the Triangle. 
"Now . VERY is the ſame Surd in both Equations, find 


5 | = SR 
ee 5 eee, — 1 
5 1e 6 


* * 
8:4 


la =—= ” | A 


I 5 


SE: 


— 


* * 7 —aa 1 18 the | 
8 ES. 8 


What the Surd is equal to in the ſecond * and write its | 
2 Vabos for the Surd in the ll Equation. | - * 


M . . 
"of 


4 L 0 E B R 4. 
+ 2 — 
4xals 40 +03+24=14, now the Queſtion | 
= | is contained in the firſt and ih 
| 1 { + > | | 
2 | Leer 
& 24a=25aÞ25y—2ay—55 mn 
4244 =ZE$G—=Aay—26 
244 = 254a—2ay—4b _ 
254a—2a3=4b=25a+259—20y=11 5 
254 — 4b 214 ＋255—- 33 „ 
LY —4b=25y—55 ; 1 
142% 43 
— 15 OM ELISA 
| 5 2 1 | N 


5 » | Queſtion 97. 5 the 2. 
ww: -_ ABC, there is given 
: the Sum of the Sides BC TBA 


ACS 835, the Ara = "4 
3 200, and the Angle at A= 


1 124% To fn the Sides the f 
1 A # Y | 


FFC 


= a, becauſe the Angle BAC 


3 the Angle 8 and CD being a Perpen- 


dicular let fall on BA continued, all the Angles of the Triangle 


Ab are known, conſequent!) the Ratio between AC, and 
CD is known, for aſſuming CD to be Unity, or- . then in : 
the Triangle ACD by Trigonometry,. | SOS 


1 85 As the Sine of the Angle cab - i; oo 2 918924 a 


Is to the Log. of the Side CD = „ 9.00000 
5 So is the ** * * 00 10 ooooͤf 


IC. 
5 Fr ES, 2 
To the of the Side AC *- 21 5 29 2385 


05 Hence » we know the Sides AC and CD: are as 3. 21 to 1. 
: | Capi rg a 


of Aki" Equations, e. 
| Calling m = = 1.21 4 = I, therefore, e 


5 Tf 


_ Now BA being 3 as the Baſe of the Triangle B AC, PT 
and CD as its Perpendicular, hence by the Rule for OY the ; 


271 
.4 a 
or ſecond a Sep, Queſtion 9 95. L 


E Area of the TE BA x DC = 26, that is in 


| Symbols | * [as = 4a «BA. 
por : 
9 4; 8315 BA, bor TIE 


— 2bm by the Rule for Diviſion a 
of Vage 2 


„„ 3 ACDi is 1 where 
| | nan mee. 


85 37445 * 


e g 


= BD, or BD 
Oo ar, Th 
18 217 & ED, or «CD ſquared, . 


1 | | *. a =C By | or CB ſquared. 


: 


- Haiing now . an Exoretfion equal * 70 the Sacre of CB, = 


(ſquared, | 


we muſt endeavour to find another“ [«preſſion for 8 won. . 


T fome other Data. 
| Now the Sum of all the Sides is given, that is, 


9 * 


radical Sign, 3 4 | 


ALGEBRA. 


[9 [BC+AC+AB=r 
But 10 Ac 4, and AB = 2/" TOY 


Poe hi 80. 5 
| 11 S . 


— ebe 

da | | 5 = ER 

+ WE —e=BC „ 

2 1 4bbmm : 
85 rb da 1 8 a+= FIR. Ada 


F 1 25 424 BC, or BC "WY 
"6 1 1 456m 2. —3. er 


e the 1 may ür that the aka W 3 5 


"= the radical Sign, and therefore as ſuch Equations are 


; be nerally ſquared to take away the Surd, the fame is to be dons 
ere; but as it is a A in all the Quantities under the radical Sign, 


we can extract the ſquare Root of aa, and join it to the rational 


Quantity, leaving "_ — Part of the Sud under the 


- mm | da 


—4bm — 2 


7 * 1 wheace: the ſeventeenth Equation — : 
| M n | : | 


of "pong Eputins, cc. > 


1 


. 


j 19 


18 


N 


„„ * 
18 x da 


i 
1 


we have l the Trouble of ſquar- 
ing the ſeventeenth Ster. 
| 944 — 45 bm—2d % An 


N e 


: | The Equ ration hain now cleared of its Fractions, it Abend 
| a; for the Powers of à are only to the firſt and ſecond 
Power, and the Sund! is Part of one of the Co-efficients of a. 


| 


+19 * 


20 ＋ 24. 


43 2 


20 


i} —.— 


i TI 


! on 


| 5 


. 


a A % 3 


* 5 


Es : 
x dd, 


being; a known Quantity, and : 150 — 
45 put x =» 45: TE 


26 


IO 


2bm 
aa—xa+f = - 


— @ 


tion n being anbiguau by the 22d Sep. 


Whence 1 we hall find a=27.21=AC. 


L And by the third Equation 2 =17.78= BA. 


And d by. the thirteenth Equation - 7 5 —a=40. o1=BC. 


Nn LY This 


2 | RED e 5 
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This being the moſt difficult Solution we have yet had, #7 
Review or ſummary Account of the Operation may not be 
uſeleſs to the Learner, in giving him ſome Idea how to begin 5 
and form a Judgment in ſuch Caſes, 

Now becauſe the Angles of the Triangle ACD are known, 


we have the Ratio of the Sides given, wherice aſſuming C Das 
known, I find a proportional Number for AC, and from thence 
I can expreſs CD and AC in Symbols, and CD being con- 
ſidered as the Perpendicular to the Triangle BAC, of which the 
Baſe is BA, from the Rule for finding . Area of a Triangle, 
I obtain an Expreſſion for BA; and I expreſs AD in Symbols, 
from knowing AC and CD, and adding AD to BA, I have 
Expreſſions for BD and oo ench of which being ſquared, their 
Bum is equal to the Square of BC. _ 


Then from ſome other Data I find: an a Enoretion for BC, 


| and becauſe the Sum of the Sides is given, and having Expref- | 

ſions for the two Sides BA and AC, it is eaſy to find an 

i Expreſſion for BC, as at the thirteenth Step, which being 
ſquared, is made equal to the former Square. of B C. and the 
= Equation | is reduced, as in the Work. | 


This and n other Queſtions are 3 * Sir 1 5 


Nxwrox, the perpetual and everlaſting Honour, Ornament, 
and Glory of our Nation; and I have only endeavoured to 
accommodate his Solutions to the Lune, in * them - 
= in a more _— Manner. 5 


8 98. In the Triangle ABC, theres is given the Abitude 


Sh 8 = 7, the Baſe A B = 10, and the Sum of the Sides BC > a 
5 Ae — 78. 10 2 the Sides of the Sf dive a6 1 N 


EE | Becauſe the th Sides of | 
N the Triangle BAC will be 


and the Triangle BCD being 
. = right-angled, we ſhall eaſily. 
5 find to what BD is equal. 
Again, as the Triangle Ac 


FE F —— * " is right-angled, and the Sides 


AC and CD are known in | 


Symbols, checks AD is known | in Symbols. | 
Now if from BD before found in Symbols, we ſubſtract BA, . 
there remains another Value for AD, which being made equal 5 


to the former, we have an Equation, which i 1s 6 if we 
uſe but one e unknown Quantity. | 


: eaſily expreſſed in Symbols, 


Of ſelving Equations, &c. 276 1 
And as here will be a new Method of expreſſing the Quan 


| ities ſought, I refer the Reader to Queſtion 41, where at Step 8. 


he will nd, that in any two Numbers, if their Difference is 
ſubſtracted from their Sum, and the Remainder divided by 2, the 

Quotient will be equal to the leſſer; and at the ſame Queſtion, 

if he exterminates e and finds a, or the greater Number, it will 

be equal to the Sum and Difference of the two E added 4 


| fogether and divided by 2. 


| Therefore putx = CD = * 12 BAR : 10, 22 half the | 

Sum of the Sides BC +AC = xx. 5 and 4 a = half their Dif- 

| ference, then the greater Side or BC =c + 4, and the leſſer | 
: Side or AC=c= a, now in the Tri-ngle EI 


by 47 x | ; Ve 244 ＋ Di r = BD, for 


e BC 46, and CD = x 
ks : And i in the Triangle ACID... 


COLE bo 1 ergab, for 


5 | CS and Lon 8 5 


5 24 4 2 * 20“ ee —b= -BD . 


1 23A AD 


2 4 1 $3 | 10 Dee 555 55 


5 0 2 6 2 | 


ou 1  —2b\y/cc Tze —xx: +6bb 


deſtroy one another 


1 


ve he 7 ploy . +4 


- 8 | 20 Hec 2capaa—xx=bb+4ca 
8 8 2 1 9 | 46bee +8 bbea-\- 1 . 


| + 8bbea+1bccaa 


9 -8bbca | 10 | 48bcc+4bbaa—4) þ xx=bbbb4+16ceaa 


5 10—bbbb}j 11 | I6ccaa=gbbic+4bbaa — 4bbxx—bbbb 


 11—4bbaa| 12 | 16cewa—4bbaa=g bbcc—qbbxx——bbbb 
„5 | arc NOTING. bb 


; > e 30 A 5 . 160. — 449 — 
A IL Fee e Page 276. 
* 4cc—bb 


. 1 . tranſpoſing the Quantities which 5 


i | 
i i 
: | | 
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- I is the Quotient exact, 
4 


© Whence c+a=15.19=BC, and —4 7. FR a6 - 
If the Learner ſhould be perplexed to fee the Contractions at 


| the thirteenth and fourteenth Steps. they may be uſtrated thus | 
| 4bber—bbbb—4bbex _ . 4bbcc—bbbb _ n 


164. 4152 9 1604 — 4490 17570455 


for it is the ſame Thing whether the Quantities that compoſe the 
Numerator, ate placed ſucceſſively one after another like one 
continued Fraction, or placed ſeparately and diſtinctly, hke dif- 

| ferent PraQtions, the Quantities that compoſe the Denaminator 

= being bine * each Wind 11 


But © 16ce—460) 4b becbbbb & 


. 


f | 


a The Quotient Quantity is bb, and as the Co- efficients of the 


5 Divifar are reſpeCtively four Times more than thoſe of the Di- 
vidend, therefore under the Quotient 3 b b Pace + and Sg 


—_ 


55. 


And this Fraction 4bbex = UER . ; for i it is enn 
16 — 4 7 ee 


5 dividing the Co: efficients by 43 therefore the Contraftions are 5 


as at the thirteenth Step. 1 
"The Contractions at the ſourteenth "Sy rife from its ws 


„ b b in all the Terms under the radical Sign, for it is only placing ³ 
Þ the More Root of bb without the radical Sign, by which 


1 36 


. or 28 5. : 


Queſtion 90. te the 9 BC A, - here is given the Baſe 15 


AB = 6, the Sum of the Si des AC + BC = 18, and the ver- 
tical el. at C = "A oo. | To find the 88 AC and BC. | 


" Lan . an the EL. FAT A D, nod 1 in the T e AC D, : 


| becauſe the Angle at C is given, all the Angles of that T riangle 
are known, and therefore the Ratio of the Gideon 5s known, by | 


which means we can 1 an e for CD. 


4 


And 


Of . Ae ” Jn I 
And becauſe AD is a Perpendicular that falls within the 
Triangle, and the Angle at C is acute, therefore by 13 e 2, 


IF B C ſquared added to AC ſquared, is equal to BA ſquared added 


. to the Product of 2 BCN CD, from whence we ſhall have ano- 
ther Expreſſion for CD. Now if we can expreſs the Sides of 


the Triangle with one unknown Quantity, this Equation be- = 
_ tween the two Values of C D will be 1 


* 
2 - 


In he Triang) le + ACD, devs the . at Ci is Wy 
and AD 05 Perpendicular to C B, all the An les of the 


Triangle ACD are known, therefore e aſſuming & 3 15 by . 
Te n, 1 


£4 As the Sine of the 1 cap — boo: 5 00 - - 9937531 7 


RE Is to the Log. of the Side CD bk 0.000000 
So is the Sine of hy Angle CDA - 90 00 - | 1.000000 
TRIO - — 
1 the Log of the Side AC — 3 E 62459 46g 


1 PEE we 3 that as 1.15 is 10 I, "Y is AC to „CD. 5 
| Then let AB = 6 = , half the Sum of the Sides ac 


: = BC =q=b, and half their Difference = a, then as in 
the laſt Queſtion, the greater Side or BC = * and * 


leſfer Side or AC=b—a, d=1.15 n=1. 
Becauſe AC is to CD, as 1. 15 is to he: 


| Therefore 
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| Therefore | x | 4 6 50 = CD. 


by 36-2 2 GE ae 43b: -2bah00=ax 


9 15 + 2b+2axCD 
2—xx 3 | 264 +200—xx=I7F 75x CD | 
— . — —— 

322 24 4 == =— ==CD. 


The Foun Line + over 1 two 83 2b EY 24 in the 


- wind and third Equations, ſignifies they are both to be mul- | 
tiplied into CD, otherwiſe there would be no Diſtinction whe- 


ther CD is to be multiplied into 2 4 yy 6 or all the Quantities 


on that Side of the Equation. 


21d the Angle at 


Now make an Equation betweks the two Values of CD oO 
15 found at the firſt and fourth Equations. 5 855 


] 23b+200—xzx — nb—ng | 
OUTER ES iz 
55 x 2 7 * 2 a | * 236 + eee, : 


8 1 
27 4 2142 8 2naa-+42dbbþ2dae—dxx=2nbb 


1.4] 


2dbb +2 3 : 


8+ d 9g | 2naa+udbb -2daa=2nbb dxx 


qg9—2d466|10| 2naa+2dag=2nbb+dxx—246b 5 


8 e as = rr” 7 


5 B 
4 8 =o 
| Whence BC= =6+4=10.99 and A I 7er 


Queſtion 100. "fs the Fiſh Pond A BCD, hs re is given the | 
Side A D S zo, DC = 35; CB = 40, md AB= 38; the 

Angle at A=11 the Angle at B= 607, the Angle at C=10093, -. 

5 = 6872, and the Fiſh Pond is to be ſurrounded | 

Nuit h an Area of 700, fa every where of 4 the Jones's e. To a 
5 af the Breadih of the Walk? 


3 is 199 


” Sas ooling 5 Walk to * POR 1 1 Pond: as in 10 4 


- Figwe: Jet fall the Perpendiculars AK, BL, BM, CN, CO, 


Do, DQ and Al, by which the Walk is divided . 
5 four 'Paralicllograms AKLB, BMNC, COL, a 
- and 


Of ſolving n Kc. — 


9 
+ into four Trapezia ATEK, BLF M, NGO and 
DPH Q, and the Area of theſe four Parallellograms and four 
T n is "__ to > the 2 Area of 1 Wa. CE : 


OY 


| by 4 


* 


* 


tas the Breadth af ll Walk! "WE „ 5 the "OI of the 8 * 


„Db T CBT BAS 143 b, then the Area of the — 


four Parallellograms will be = 5a. Let x = 700. © £6 
Draw AE, BF, CG and DH, becauſe the Tann 1 
Al E and AKE are equal, therefore the Angle AEK and © 
AE are equal, and each of theſe Angles are equal to half the 
- Angle at A which is 1130, hence the Angle AE is 56*::20. - - 
Then in the Triangle AE! all the. Angles are known, and 
_ conſequently from plain Trigonometry, we can find the Ratio 
of the Sides EI and IA, {or ne. — to be W or Is ; 


we have „ 


As the Sine of the Angle FAIL 3p: EY 
Is to the Log. of the Side EI - - 1.0 3: 


Sj is the dine of ths * 2 - - 56 : 3 


To the Log. of the Side Al- 1.51 


| ess 5 


9.921107 


9.921107 


9.24889 


| "06 47 218 | 


Fi 
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Hence we know that Al is to El as 1 51 is to 1 
TOTES ITT 1 


Hence &: e: 2 * = TH which being the Baſe of the 
8 Triangle EIA, 


* |: S = the Area of the 


= : 4 (Triangle EIA, and 


ww 20 = the Area of the Trapezium 
| 7 of ir ro CklAK. 


Nor in the N BLF M, becauſe the An ole Bi is 60%, 


* ; 


we have the Angle LFB = 302, for the ſame 4 as before 
whence in the Triangle LFB, if we aſſume BL to be Unity, 
or 1, we ſhall find the proportional Number for FL to be. ; 
E — | 


| Then + [+ e tft — 44 LF 


8 Oo EN 3 | 5 = (Trianghe ! BLF. 
5 * 2 | 6 | 2 of — - the Area of the 177 


1 in the 8 CNGO, een the 1 at 0 | 


is 1005, the Angle CGN is 500, for the fame Reaſon as before; B 
and aſſuming Lynty for NG, we ſhall find 1.19 to be the pro- 
KG we Number for NC, whence we know that CN and 


G eee Sing I, tg = 1.19. 


| | Then | „ g Pf 425 — Ng” G, which being | 


o 
ova he ti Noe of the Triangle CN G, 
Hence | FITS E = 27 - = the Area of the 
VV | (Triangle CNG. 
5 8 „ 2 9 F the koi of the Trapezium 


17.4.4 "> ERGO: 


Laſtly, in the Tina DPH 2 A the Angle D 


* * the Angle Dr is 43. 30 for the ſame Reaſon as 


before; 5 


07 Ss 1 Equations; a 261 

before; and aſſuming Unity for DP we ſhall find 1.07 to be 
the proportional Number for PH, hence we know that as 1 is 
to 1.07 eee ler. 1.0% =: 
Then | o | 15 22: — = PH, then as ; before 1 


— * 


10 x - in == a9s the Area of the Tri- 
* Rog (angle DPH, hence 
„ 12 |- = the Area of the 5 
„ | But | it was ; baker found that 5 
1 ba = = the Area of the four Parallello- 
| 5 & 3 nos „ | 


Nor collect tha Area of the Naben and parallele . 


5 1 one Sum, and ARE them equal to he * Area or * 5 
| Walk. 5 b | 
1 


Tn lod eber Fragte, 


5 2 3 15 „ =—= robe 4 8 7 8 — the co 
8 8 of 4a = 4. 30 


14 : 15615 D aa + 3 8 = x 
4 


the  Breadrh 4 the Walk. 


3 FOR 1 i and. 8 tides 'of the Fiſh Pond are i c 


[= 5. the Figure may be drawn ; but for the Eaſe of the Numerical 


Calculation I have choſe ſuch Numbers, 3 as will not exattly : 


or, puree wi: b a Gcom. tric: al Figure, 


e 101. 5 he Ab. 3 88 A BC, given Pe 
Perimeter or Sun of the sid AC + CB + AB = = 24, and the 
O Q | N . rp 26ictrlar 


1 ALGEBRA 
- Perpendicular CD = 4.75 let fall 4s the Ri 2 a C 
"upon the — AB. To þ Sides of the Triangle 


B Ta CH=b= 4 75 AB + BC 
4+-CA =#= 24; AB —a, then the 
wt Sum of two of the Sides, or A 
5 | + CB=x—a, and as at Que- 
F NJ | ſtion g8 let y = the Difference of 
| the fame two Sides AC and CB. 
Yo 1. And becauſe the greater Number or 
— e ee 15 Leg is equal to the Sum and Dif- 


ference of the two Numbers or Legs 


divided by 2, as in the laſt Queſtion, 9 
therefore A 0 the greater Loy = _ 2 LL 25 and BC the leſſer 1 


| = = 


Leg = = — 
a HFaving mats far AB. BC, a A Cc, he three e Sides 


Eo of the Triangle ABC, in which there are two unknown Quan- _ 


tities @ and y, we muſt raiſe two Equations from the Properties 
of the Figure, and beceuſe the I e ABC, BED are . 
: . thereiore i „ 


4.e.61 x |AB: BC: : AC: D 
In Symbols 225 8 EPL, 5 
whence | 8 | | — ri — x) mY 9 | 
Th that * 1 5 1 Fra * * — Code dd 7 
3 | And hs the Triangle ach is . 
| | -: - #---2doht angles, 
s e eee 


4 
*r 2 —— 2 ue 


. 5 4 1 
ee 1s 254407 , 


"Mina the two Equation: which contain {tbe Queſtion are the | 
- fourth and ſixth, and as y is oniy to the Square jn each of them, 
Bur th the ſixth . becomes 
1 xx 


: 1 in both the Value of J y. 


| Of Alvin Hh &e. 8 283 
175 zx—=2x0+00 +27 2 22 . 
E | * en 
8-+| 9 [yy=aa+2rxa—rx 
. 4X4|10 | 4ab=#x—2xa+aa—yy. 
10+ 11| 1! Jy =xx—2xa-baa—4ab_ 
"qo. $8 1 4d 00-Þ2x0—rx=az—2x0F-ao—4eb 5 
12 — 4413 [2 - - 2K 42 — 4423 g 
13 ＋ 425114 | 2xa+qab—xx=xx—2x4 
14 ＋ 22215 | 4xa+4ab—xx=xx 
15 +xxj-16 | 4x4 + 44b= INS 25 
164 T4417 fa= . .  —_— ; =10=AB. : 
88 T0191 4x+-4b 2x+26 
„5 4. Now @ being found, therefore 
9 n 2 18 P = 8 
thence 19 AC= = fn = = . 
—— [! BC = = = == =6. 6. 


„er 102. 1 the . Triengl ABC. oe i 


15 1 AB = 10, and the Sum of the Sides aid erpendi- 
cular CD, that s AC CBA. . Ts fud he 
x0 Sides AC * sen 2 laſt — = 1 


Si 4 10, Sm 75 8 then 3 5 


5 =x—4; now put y = the Difference between the Legs AC: 


and CB, then as in the two laſt Queſtions AC, or the greater 


Leg is EE, a and the lefſer r Leg, or CB = = a 


- Having b the Sides of the Tiiangle ABC i in Symbols, 
in which there are two unknown Quantities à and y, we muſt 
raiſe two Equations from the Properties of the 17 igure, and 
=o betas: ABC is a 9 * cbereſore e 


; Es +-| r — 2 4 = Ax) j—20) — 2 25 


4-4 4 e Legat IT 
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55 by the 10th Step 


ALGEBRA. 


The two Triangles ABC and CBD being n therefore 


oak by 4 . 6 
— 23 . . Erk * 


"i | "0 Hence the Queſtion i is contained i in the a : 


1 contracted 


4 contradted | 


| 
1 
1 


13 
5 


2 | AB: AC:: : CB: — 


N 2 | 


firſt and fourth Equations. 2 
| xx —2x0 222 
Hg 2 


$ h a — 5 243444 — | 


. in TY el Equations find the Value of 5 55 there 


Gblicure | 


7 


18 2 


5 gd no other e of » 


4 2 3 54 ek pm $35 
a TS 209 — 08+ 2X0 K 
Ba 4242 —4 1 4 
3 r 


=xx—2xaþaa—)yy 


— 2x 4 — 


„2 2 29—4ba=2bb+2x0 . 


LR edearn ene tr tes - 
|24a—4xa—4ba=2bb—2xx 
laa—2za—2ba=bb—xx 
| Becauſe x x is greater than 5 5, there · 


fore the Equation is ambiguous. 


|—Z=—2x—2b=— 57.5 


aa—za=bb—xx 937 11 e 
a0—napE=bb— * PRE” 


= ets 


21 | 7 n Tre Ta- bn 99 


Then 5 


of . W &c. -. ab 5. 
| Then AC=Z — =, 98 and e 8 


1 the above Equation where a = 5 78 or 52. 72 che value 


of @ muſt be 4-78 for it cannot be 52. 72 as the Sum of the 5 
8 — is only 18, 7 * Y 


- Queſtion 103. In 1 ri CROW E! Neri ABC, there is 
given the Sum of the Sides AC + BC = 14, and the Perpendi- 
cular CD = 4.75 To find the Raus . the . ? See 
F. Tye, Queſtion we , 


Ja AC+BC= 11 2. 14, 8 ey the . 
; of the Sides, then, as in the preceding Queſtions, the greater 


Side or AC=EE2, and the lefſer Side, or BC BE 
Put A B = a and DC= =d=475. „ 


Having mk all the Sides of the Triangle A B c Tv: 
Symbols, amongſt which two are unknown, viz. a and y, wwe 
muſt raiſe two Equations from the Figure, then becauſe the | 
J 2 A 18 . e | 


+: Il 7 Cow "+ 
that „% 2 | é „ : 
„ e the Triangles ABC and CBD Z 


VVV ſimilar, N 
* e -& | 3 AB: AC:: CB: cD 
in n Symbols | 4 'a: x 2: | 1. TY 


by 47 


a4 : 


Sends the Queſtion is contained in the ſecond and fiſth Equa- 
tions, and becauſe there are no other Powers of y but yy in either 
1 of 0 two — gd the Value of 75 in both RO: 5 
= „ „„ 
6 —xx| 7 YO 24 x 
5 * 48 |4ba=xx -i 
TY +37 19 * 


* * — 1 


_ ak — — — —_ 
r — 2 —— —- — — — 


ay AD N 


„ 41 84 


Eg | Then 9 * _ 5 — 8, and BC = = * = 6. 5 


| being under the radical Sign, 


* 40% 10 4. a 
710 5 24 — A 44 
114 e | 

122 1 13 Las 2b S SA 5 
= 136400 | 14 aa +2ba+bb=xx+6b 
14 uu 215 5 ＋ 12 = Hax 22 + dd -- : | 

15—b[r6ſa=\/xx-- bb: —b= 10. 03 * 

I |} neglecting the Fraction AB= 10. 2 

| e „e FT 


= 


The Jane Region on | done in another Maner. | 
1 AC. 1 BC==x=14; AC=a; then BC EY : 


5 c 5052 = 6 = 4.75 and becauſe the Triangle A BC is rig ight-. | 
25 angled, therefore: AB n 27 2 + „„ 


Here we have Faprillions for all the Sides of the Triangle, 1 


: * only one unknown Quantity, and therefore one Equation 
will be ſufficient. : And as the . A BC and C B * are 
55 fimilar, therefore | 


AB AC! CB co. : 


5M See: 61 
* Symbols | | 1 —— 244 r 4 7 
EEE 


8 e Neth Sides of the Equation, the unknown Quantity | 


Vax—2bbro26boamnres 
2 444 


oy 5 | Ranoing the Equation according to the = 


| : ” | Powers of the unknown Quantity. | 
14 3 Fee 
N eee 25 


Tho the Equation h here appears as if adfefted, yet it may be 


8 reſoly ed by cam leating the Square, as in Quadratics. 


And to give the Learner a clear Idea how this is done, if he by 
ſquares any three Quantities m — 2 — 2, in the Square he 


will find ſix Terms, mm DESC TOO. mz+ 21% 


thres = 


1 5 Of ſolving e * 287 

| tine being pure Powers of the Quantities ſquared, and the 
other three will be double 2 or Products of theſe 
Quantities, and therefore any Expreſſion that comes under theſe 

Circumſtances, may have its ſquare Root extracted. . 


Now aaaa is the 8 Square of = 5. N 0 aa 
And xxa@ is the Square of a <= = xa 4 


And-2xags is the double Retangſe, or Product of theſe Roots. 
: And 2bbaa is the double Rectangle, or Product of bb x 424. 
And 2bbxa | is the double Rectangle, or Product of bb x *. 


From bence it appears that the above Equation of five Quan- _ 
tities has two of them, gaaa and x xaa, whoſe ſquare Roots 
may be taken, and that the other three Quantities are double 
| Rectangles of thoſe two Roots, aa and x4, and a third Qua- 
tity 4b, therefore multiply this Quantity 55 by itſelf, and add 


3 product b 35 5 5 to both Sides ot the 3 which makes - 
Z ; it a TONE — thus, . | ES 


U— —— 


* | F dies 4 ads | 
SR HD TY EY TT 
| Gu w2l 7 A - + >+ mer 


EEE 
748 „ re: 


K.. XX 


8 c 0 185 5 | 
* 1 ee, 


10 +2 2 114 . - bb 4-b/007 TS ; 


gs 4-4; 5 W 9 = AC, a different Value 
. of what it bad | before, | for then it 
I vas only 8. 55 N 


To explain this to the Learner, if he extraſhs the 23 Root : 


of aa—2xa+xx, he will find it to be 4 — x, or x —a, | 
the double Rectangle, vis. 2 4 5 having the Sign — we are ſure 


either a, or x muff be negative; but in this Caſe we are to de- 


termine which is to be negative by the Conſequenccs that folluw, 


= 


Pre if there follows an Impolſitility in ſuppoſing a —= to be be 


: Root, then the Reot mult be x —a. | 
To ap ply this to the Square before us at tle hack 3 ViZ 
484 — 25060 % 400 +26ba4-+ $444. | 

„ Now 


28 ALGEBRA. 


| Now the ſquare Root of a 4 a is %% Wn 
And the ſquare Root of -x * 4 à4 is 5 * 
And the ſquare Root of bbbb is LON ”. 42 


But as 2 1 44 à the double Rectangle, or Product of aaxxa - 
- as the Sign —, therefore it muſt be in the ſquare Root either 
44 Ka, or x4a—4aa; but as an Impoſſibility attends putting 
it 44 — * a, we now put it xa—aa, and to determine what 


Sign bb muſt have in the Root, now the double Product 2bbaa 


| having the Sign —, thereſore it muſt be I- 5 50 or bb, as 
25. produces — 2 bbaa, then taking the 
fſixth Equation S © | aaaa—2xa0a4 xxaa—2bbaa 
II +2bbxa+bbbb=bbbb++ bbxx 
wu]: ca—aa+bb=\/VHF+ bogs 
e | e aa is e tranſpoſe it, 

8 ＋4 449 4 ＋＋ rr ＋t. 
15 g—xa| 10 aa—xa+b/bb+xx=bb 5 
Pa, 0 0e, I TOS eee 8 


Here che Equation appears quadratic, and Wend — -b A * 5 
is Pe] than bb, it is likewiſe ambiguous, . 


15 c o [12]. 0029+ =24+44—6/D7m | rnd} 


12 2 — = Zu TE 5 
2 2 1 e 
+: Whos 1 8.11 or 5.89 = Me 


1 104. In the right- angled Triangle ABC, oe ts 
given the Sum of the Legs AC+ BC=14, "and the Sum of the 
 FHypothenuſe and LA 8 AB + CD = 14.75 To find 

the Sides of the Triangle ? See Fic gure, 9 101. | 


” AC+ . AB 4+CD= 14. 75=b, AC= 
AB = 77 eee, and CD = b—y. _ 


/ avian now expreſſed the Sides of the Triangles i in Symbols, 
in which there are two that are unknown, therefore raiſe two. 
Equations from the 3 of the Figure, | 


4 : 


And 5 


07 * Equations, Ko. 289 
And becauſe the Triangle ABC is right- angled, therefore * 


474.1 11 2 f] j,, 


And becauſe the "Tings: ABC and CBD are aalen, 
therefore by 15 


47. 6 AB: AC: BC: CD 
in 2 Symbols I y ::: ͤ„ - 2: * — ; 
- 4 2 


. Now both the unknown Quantities being to the firſt and 
ae Power, in the fourth Equation, and it being yy only in 
the firſt Equation, and theſe two Equations containing the Con- 
| _ of the — find the Value of yy in each Equation, 


[ 13=bz+aa—xe . | 
| byFaa—ra=xx—2xa+240 : 
7 | -x & * - 2 
| e e e 

2 323 


| - Raiſe this A to a Ground Power, 404 1 it = = to 
the firſt Equation, as there it is only y y; whereas in the fourth 
Equation, if we were to exterminate J, we e muſt ule the Values a 
of EY and 19. | ; 


r- 24 4- 204xx— 244ax ar + carx-þ+aaa8 1 
1928 OO —_— Y 
| | | S3-- | 

| axxx—2anx+ 20073 20006 þ00ee +6000 — . 
k 2 44244 


1 * 55 | 12 
8 N "MY =xxbb—26bxa+2bbaa 


Tranſpoſing and ranging the Equation, according to the | = 
higheſt Dimenſions of the unknown Quantity. 


— 


42444 —2 0 
| Dae +2336 +xxxx—xxbb= 0 


Tho! the b now appears to be alfefted, yet the ſquare : 
| Root may be compleated, as in the laſt. 
To ſhow the Learner how this is to be done, if he 68 any 
four Quantities, (for the Root Po above Equation wall _ : 
8 . 


xxxx—2axxx + 244xx—24a4x Taue a 
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of ſo many Quantities) he will find ten Terms in the Squire, = 
four of which are pure Powers of the Quantities that were 
ſquared, and the other fix will be double Rectangles of thoſe 


Quantities, of which each particular Root will conſtitute a Part 
8 three of the e is 


"Now | in ; the above Equation a aaa a, 4 4 * 5 * * * x, | 
- Are the Squares of = == 0a, a, „,, 
And the Quantities - - 2xaaa, 24axx, 24xxx 


are the double Rectangles of thoſe Parts, or Roots. 


And by examining 2bbaga, 2bbxa, xxbb, the remaining | 


Toms in the above Equation, the firſt two are double Rec- 


tangles of Lb xaa and bb x ax, but the laſt Term is only a 


ſingle Rectangle of bb x x x, thc refore to compleat the Square 


there wants — x x b b, which when added to — x x bb, will 
make that a double Rectangle of x x * and as we have no 


pure Power of 55, which. being ſquared is bbb b, hence if we ; 


add — bbxx+bbbb to our . we ſhall make it 2 | 


| * IE: i 


0 * aaaa- — 2x aa TO 2a ˙ . bovis N - 
F 3 5 
L S000 —=bbbd—xx0d. 


Before we 8 A the Lover mice have obſerved 


7 that x * b b is the Square of x b, and therefore might ſuppoſe _ 


that to be one of the Roots, but then he will find x b to make 


a Part only of two of the Rectangles, whereas, if it had been 


one of the Roots, it would have made a Part of ies of the - 


T ate, 


1 5 an 


8 146 2 
1 5 N . 


115 


The Manger of. 488 ng the Ys is thus, Ifrt extract the 


| | ſquare Root of 44 a,, which is a a, then the tquare Root of 

g x x the next pure Power is @ x, and to determine whether 

ax muſt have the Sign + or oy obſerve the Sign of the double 
Rectangle of theſe two Roots, viz. of 2x aaa, which becauſe 5 
it is —, I therefore in the Root make it — a «“ 


The next pure Power is x x x x, whoſe Root is x x, | then : 


. the, Sign of the double Rectangle of this, and one of 
the two former Roots, as of 2 44 ͤ x, which being +, and the 


Root a @ being To tliclefore in the Root make it + x x. 


The 


3 
e 
e- 
t 


— > 11 UW. 


ys ß 


"00 a OY. OY. Gl; 


F 


of ftloing Equations, Kc. 1 91 5 


The laſt pure Power is þ b bb, whoſe Root is 53, then obſerve 
| the Sign of the double Rectangle of this and one of the former 8 
Roots, as the laſt Root x x, but the double Rectangle of theſe is 
2 * bb, which being negative, and the Sign of. x x "OG +, CT 
therefore PE the Sign before bb, 5 


. 15750 16 eee : 
1 — 17 eee e | 
17.c0 118 44 — 4 K* . * 2 1 b — EE * 


+: 


* 


18 4 2 1 19 —2— . e 


2 4 


20 


5 "9 +< 


; 5 


8 ſuppoſed. "is Root of 44 4 4 the firſt pure . 
to be — 44, | go to the next pure Power, which is à 4 * XK, 
Whoſe Root is a x; but to determine its Sign, obſerve the Sign 
of the double Rectangle of theſe two Roots, biz. Of 2aaax, 
which being —, 1 therefore maſs it + ax, as — into Lf 

produces — LO 

The next pure Power i is * * A K, whole Root i is & &, hey 
obſerve the Sign of the double Rectangle of this, and either of 

the two former Roots, as of a x, now the Sign of 2axxx is —, 
therefore in the Root make it — x 4 for 1 4 * Xx — kl x produces 

D & Xxx. | 

ohe laſt pure 8 is 3335 at Hos is 3b, * obſerve 

the Sign of the double Rectangle of this, and either of the other 
Roots, as — ne kf, the double Rectangle of theſe two 
| Pp 2 1 85 5 No 


e „„ 
'F 2 


Y a 
[a=£+14— EE +I 


2 - gr” 79 = = - AC, which is impoſſible, for AC 4 B Cm = 14 by 1 85 
- the Queſtion, conſequently A C cannot be 18. 79 ie 
This impoſlible Concluſion is owing to taking the Root of the - 

Equation at the fifteenth Step, for as — aa x — aa produces 
444, as well as aa x aa, therefore in the Extraction of ſuch 
Roots, it is doubtful whether the Root i is—aa, or @a, let us 5 
no make a new e and farpole it to be — 6 : 


—44 5 8 12 — en 5 
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Roots is 25 ) x x, which being —, therefore make it + þ b, a 
— XxX bb gives —xxbb, 


No o — 4 a, it being negative : 


22—by/bb—xx| aa = +ax—xx—b/bb—xx 
5 bo as aa—ax- e 


21 =]; ee 


Here the Hl is ; de and becauſe — * * . 
5 —Xis * than 6 , it is therefore ambiguous. 


240 25 5 
„ | 3 : 5 
25 w 2 26 —2 | 
15 T W 
* 2 14 S = 
* = 14 3 = 14.75 
56 7375 
hs 10325 
xx 196 2475 


— 217. 5 
5 SE =—x# 


7 


2 


21. 5625 (4-54 = == 
3 


924) 4% 
e 3696 


— 


4 


= 25 of ſolving Equations, 1 
+ | 14.75 =6, Ln. f * 196 „ 
V= ES = „„ 3 
uh _ 4) 58 3 

1 

68. ge 
= 5 „ 5 

T- T 215-44 =b\/bb—xx +2 — 


1 e 


S 


5 217. 5615 = = WW 


— 215 4 * : 5 


— 


10 . He 
23) 112 
T2 96 | 
. 286) * = 


— — — 


| e = AC. 


| Bt ifa= -8.46 then by de ninth 8 22 Bete. 
8 2 ; : 


: 5 = 14. 


EY 


— — 


3 
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= $46 = 6 
9 


2 
r 
8768 = 
71. 5 
„ 
2028567 .5716 =aa +xx 
„ =—&ax 
3. 1475} 149. 1316 (10. 11=5=AB. 
)J | 
PE 121 © 
2 
5 "IIS. 
_1475_ 
91 - 


| Becauſe a= =A Cm -8. 46 therefore BC= =x— a= 5. 54 


| That theſe 3 are the theee Sides of a 8 angled Triangle FO: 
- be tried, by ſquaring and adding them, | to > ſee | if they Wer with 


| e "as Papen of the gs wag 


3.54 e ee e 
8 Fo CT, 38 #05: Bel; 


2216 8 1011 507% 
. 2770 1 . 1011 „ 3384 . 
„„ ⁵⁵⁵ 2» 


1 102. — 
103.2121 


— 


© 511 che Difference which ariſes. from the Inaccuracy | = 
of the F ractions. - 


That if the loft Proc 5 7s 100 perlring the PER Wim on m y 
be done wy, _. 5 | 
So Let 


8 Les or A C 
Again, put AB + CD= 


of ſolving Eq nations, &c. 


ae 


= Let AC+BC= 14 x, and a = the Difference between 
AC and BC, whence, as 


— x+4 


N 


and the leſſer Leg B C= = 


s in the former panes the * 


14. 75 2 * and the Difference . Tu 


tween AB and CD = y, then for the Reaſons _ men- 


tioned A * = =, and 2 = 


Lee A 


- 


| Now becauſe the Triangle A 0 B is right aged,” 


by 47 45 7 I | ex+2x0+40 + xx—2xa +08 - 
3 4 7 e 
8 1 : ESUESTY 
| Becauſe the Triangles ACB and BCD are e ſimilar, therefore N 
by 4 6% 2 AB: Ae: BC: CD 

in Symbols 3 | 2+? : = $1 ee : — 

3 on © 4 : | b b—y 7 — XX 4 + -. 
"4. $- 4 z 


: from the firſt | 


„ 
VV 


ieee 


The Queſtion ble contained in the fourth and fifth 2 


| tions, and there being no other Powers of a but 4 a in both thole 


Equations, 


exterminate that unknown NO. 


: +446 aa=xx+yy—bb 
5x4| 7 |2xx+2aa=bb+2by +55 
7—2xx| 8 | 24a F | 
* 5 —bb= eee 
10 x 2111 2xx+2 2y3—2bb=bb+2b3+y3—2xx : 
IL —FFLISH 2xx+yy—26b=bb+2bz—2xx 35 
12 72 20 13 | 2xx+yy=3bb6+2by—2xx _ 
13 — 2K K 4 % 3b +2by—4xx 
4 — 207115 lo wale = atb=rage 


= 
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Nere the Equation i is quadratic, and lince — 4¹ is greater 5 
— 30 it is ambiguous. | 


19 16 e ee 335—4xx 
24 : 
at 17 PRA PREP eee YI yy ane | 
HY | E 
405 or 5 | 


5 *. cannot be 24 05 for the Sum of the e Legs is only 14. 75 | 
: — 8 45 e | | 


| then | by Step 6 bth | 19 | ere, „ 


Then AB =* — * 10.1 c 2 — hn 2 8.4 10 


3 5. 57 which three Numbers neatly agree wich the 


Property of the right-angled Triangle, but not exadtly, becauſe 1 
of the Imperfection of the Fractions. | 


The Reader m: ay obſerve, that in ſeveral of the 6 


1 8 after Letters are put for one or more of the unknown _ 


Qantities, we then get Expreſſions for the other Parts of the 


Figure from its Properties, and therefore avoid ufing a greater 


Number of unknown Quantities, and in general the Solution of 


| Queſtions are more neat and elegant, the fewer unknown * 
5 utics are uſed! in the Work. 


: The M hu sf 1 Queſtions, which 5 
contain four Equations, and four un- 
kno n Reantities. 


HEN the Queſtion contains four « Equation, and 
5 VV thereare four unknown Quantities in each Equation; 
- find the Value of one of the unknown Quantities in one of the 
given Equations, and for that unknown Quantity in the other 
three Equations write this Value of it, which then reduces the 
. to three N and three unk na Quantities, 7 


Then 


Of ſolving W K. — 297 I, 


Then find the Value of one of theſe three unknown Quan- 5 
tities in one of theſe three Equations, and for that unknown 


Quantity in the other two Equations write this Value of it, 
vhich reduces the Queftion to two Equations, and two un- 


known Quantities. 


Then find the Value of one of the unknown Qvanticlen in 


each of theſe two Equations, and making theſe Equations equal 
to one another, we fhill have an Equation with only one 


unknown Quantity, which '. being reduced, will . the 0 5 


1 — 


. 10 05. 5 Father gave r0c0!. 1% bis four Sens 1 


46 


N A's Share was added to twice B's Share, from which fur | 
5 ſub/trafting twice C's and D's Shares, | there remains 650 ; 


Pounds. 


Sum ſubſtracting five times D's Share, there remains 400 Pounds. 


But if ta A's Share there is adde four times B's Share, from 


- which Sum ſubſtra Zing three times C's Share, and to the Remainder 


adding fix times D* s Share, the * 1611 150 Pounds, £5000 much . 


bad each Sen . 


Let 4 5 Bore.” = - B $ Share: 7 * C's Share, =D. Co . 


- Share, 5 = 905 2 25635 n = 400, = 1150. 


b „ ; 


| 2 [4 ＋2— 2) — 22 m By the | 5 
24-4 [a—Je+2y —5u=n nn.” 
FEC 
from the fol | 8 F 1 
e r 
$-3]7 [274779 ons 
4-41 5: + e435 1 


[Hire the W is reduced to three Equarions and d theee 


- unknown SI. 


from the ſixth 9 1 55 8 


97 „55 
9 ee ieee ieee 


Here the EA is reduced to two Equations, and two 8 


. 33 


unknown nn. 


ZL 
. _— * 


Aud if from A's Share hore *  ſubſtrated three times B's 
Shore to the Remainder adding twice C's Share, from ab 


l — * — W * * „ v. * 2 N a 3 — * 
* * I » 2 
TFT ˙—m 7 ra zz 


— * 


p — — OR 


—— AA 


— — — 


* jo 4 
Che os en EW iz * * 2 - pens - .- : 
q . — _— 
oy 


— — 


— äA2— - : — > . — . <3 — 
* — — w . Huw war 
* 


— 
— — 


Value of the Horle A, 
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10 contracted 12 55 — 4 182 — 1152 
I contracted | 13 — 25 ＋ 3 + as" 4 
from the twelfih 14 1 = SS _ — 
VV — — 
fromthe thirteenth 15 7 TER = 4 
ES 2 * 5 ” | - | e 
3 1 15 5 | „ 75 
16 Xx 17 114+2 25—JZm—1544= 255—20m | 
W 
77 E18 64 5 — 35-13 m J- 5 | 
18 — 64 | 19 r= I eee eee e 50, 
ER 1 64 the >hare of D. 
then by Step 1 15th | 28 T2 — _——_— e — 1c0, 


| | 3 the Share of C. 
and by Step 9th | 21 [en. EY 34 lo, the Share of B. 
and 7 — <th | 22 e che Share of A. 


Ai in the ſame * anner may any other Queſtion in the like | - 


Circumſtances bz anſwered. 


J ſhall now add a iew Queſtions of a different Nature, and 15 
ſuch as are generally firſt propoſed to Learncrs, but as they 


require a little more Sagacity to expreſs their Conditions, have 
hitherto been avoided, imagining the Learner is more pef- 

_ _ plexed to expreſs, or find out © the Equations relu]ung from ſuch 
_-_ Queſtions, than to reſolve the Equations ; - and therefore * 
5 were 1 not io paper: at the Begins ming of this Wenk. 


| Queſtion 1 A Perſin Kale twa Horſes A and B, which 


| my the Trappi ugs 001 100 Paunds : 


ow if the Trappings were laid on the Huſe A, both Horſe 


were RY equal Value: 


But if the Trappings he laid an the Herk B, he will be double 


4 the 7 alue 1 the N A. Hau nuch did cach —__ 2 P 


Tt b = =. 108, „ =:the Value of the Hor B and Trappings, 5 


then $ — 4 = - the Value of the Horſe A. 


K 3 the Horſe B and Trapping are e the 
| hence . | 


Of en Equations, „ 2 


hence 1 | a = 26 — 24 by the Queſtion. 
1＋ 243 2 3 | 
Id 3 |o=2 be 2 Pounds the 


* Price of the flock 5 and Trappings. Conſequently 100 —_ - 


0 3 33 5 8 the Price of the Horſe K. 


hut to find what the Trappings coſt, and by that Mans to. - 
; find the Price of the Horſe B, let y = Ko Price of the Trappings. 


Now the Trappings takes from the Horſe B, and laid upon 
the Horſe A, both Horſes being then of equal Value, . 
thereſore 1 [ 23 = 555 - +3 = 66 2 5 — 

| * 3 | 


2 * 4 34 +3 27 = 66 2 - 


e 4 bs 16 2 Pounds, the Price 11 the . 


N (Trappings. 
—- Conſequenty 33 3 * 16 16 == = 50 Pounds the Price of the 
Horſe B. 


Queſtion 107. A 3 in 40 iel Haber ſaved 28 e 


Crowns — the Pay of three Weeks, and found he had ſpent 36 | 


Crowns + the Pay Y . . zelt. Heu wuch did oe 1 receive 
a Meet? 8 | | „ 


Let 9 2 - his weekly Pay. 


Then he ho ſaved Crowns „ . | "of — 7 5 


"2M ſpent Crowns = ne — 4 1 J 1 | 


5 "And: as the ow of . two a be equal 6 to what he r re- 5 
. ceived tor his forty Weeks Labour, 


1 — 8. 4 32 4 24 
2 — 32 4 22 Crowns, his weekly 1 _ 
* 2 N Guede 


therefore I i 40 a = 64 + 8 a 


300. ALGEBRA. 


Queſtion 108. A Servant was hired for 12 1 for which 


be was ts have 24 Pounds with a Cloak; when he had ſerved 8 ” 


Months he has Leave to go away, and inſtead of his Mages receives 


8 Cloak and 1 3 Pounds, How much aid the Cloak coft ? 


Let « = the Price of the Cloak, b= = 12, 2 0 = 8, 


9 12 


No w-] 4 . a is what the Servant was to reccive for ferving | 


twelve Months. 


But x +a is what he did receive for ſerving ei ght Months. 
And as the Pay for eight Months was proportional to what 


he was to receive for twelve Mouths, therefore, N 


„ 4 +a: b: * +a: 2 
7 1 Wen any four Quanti:ics, or Num- 
bers are in Geometrical Propor- 
tion, the Product of the Exueams 
3 and Means are equal, 
therefore 


2jmd+ma=bs—+ba 
| "2&|3| ba—ma=md—bs : =: 
3- _ -b — 1 44 = . * 9 pounds, the is 5 
fk hm” "of the Quak, 


"Queion 109. There | is a Foatman 7 E who goes 6 Miles * 


. and 8 Days aſter B follows him and goes 10 Mites a 00 
. In how many Days will B overtake ö 


Let 188 d = 8, m = 10, „ Days B 


travels to overtake A, then as A began to walk 1 Days : 
= before B, | 


Hence the Wd of Days that A tray els, is — : d +'s ” 
And the Number of Miles A travels, - bd +ba_ 
And the Number of Miles B warels, i i. . , WS. 


"Duc: wes B overtake; A, | they muſt have wavelled an n equal 


5 Number of Miles. 


FT herefore 3-4 | ma =b4 2 be: 
22 m — 5 j 1145 . — 12, the 1 of Days 
3 2 3 
. requited, or the Time in which B 
wo will overtake A. 


Queſtion 


Of ſolving Fanathons, ws. | 30 


Queſtion 110. If @ Scribe can in 8 Days write 15 Sheets, = 


Hu — 2 Scribes can write 405 Sheets in 9 Ps P 


Po 28 
g Then | I 1 7 — the Number of Sheets the 
8 — Scribe can write in nine Days. | 
| and || 2 | a I::m: m_ the Number of <cribes oh 


_ La a = the Number of erben 12 = =8, d ads 5, == 4055 = 


. to write the 40 5 Sheets i in nine Days. _ 


his 3 Fa 2 25 8 ng == 24, the Number > | 
| To. an 23 yu Scribes requires. . 


Quetiion + 111. 5 can do a Pic of Worl once in 3 Weeks, B 


tan ds it three times in 8 Weeks, and C can ds it * times in | 


i2 Weeks. In how long Time can TOY do it jrintly ? 


"Let ; a= - the . b= 1. 7 3, x = ©; 1 2 = 5 
m = 12, the Number > > occurring Oy I put only d for it, 


Then 4 | [ 4. 5 :: 4: ate, the Part of the Work 


| that can be done by A in the Time 7 
ſought, 55 | 


and 2 N the Part of the Work 
3 „ that can be dore * B i in the Time & | 
1 ſou; bt. . ES 


and 5 3 m: n: 4 meds he Phe of the Work 


f - * 
l that can be done by e in the Time 
| ſought. wy 


And as theſe PLN Parts are to be equal: to t or one w ork - 


therefore 1-4 ba 4 da bet 1 1. : 5 e 5 
| whence | 5 | a = — — 


— v__—_— 
. 2 * 


302 4 


3 + 1 
| . 271 135 5 
Whence a a= 
* 
8 


And the e Days conſiſt of 12 1 8 


="2. 


| by reducing the Fractions * + 5 + 5 = 0 a common Deno- 


5 1 and 1 and 3 them we — find e 


= ; of a Week, by the Rule for Diviſion 


"r V — F ractions: 


8 


_ 1 the Week conſiſts of 6 Days 


97 = 5 be, 5 


32. 


9) 9) 36 (4 6 (4 Hours, that is, they wil per- 


| 30 form the Work in five _ . 


four Hours. 


Or the Equation 7 75 + Li 5 1, may be reduced ; 


| 1 115 ba PT 242 + +2 =6 
„ Ougt 9 (i 1. 4 Lit mga 
7 Sk g | neba made ee mod 5 
VV 
: = = — of of a | Week as ; above. 


15 Having i in this eaſy familiar 1 by general an 4 


univerſal Rules, explained to the Learner the Elements of this 
celebrated Science, it may not be improper to raiſe his Curioſity, 
and animate him to exerciſe his Judgment in the Choice of 
Quantities for the Solution of the fame Queſtion, to give an 
| Inſtance how much the Solution of Queſtions becomes more neat _ 
and elegant, by a judicious Choice of repreſenting the unknown 


Quantities. The (Queſtion and its Solution is from the i ingenious 85 


Mr. ou Warp s Y: Tung Mathematician' s Guide, 


ö Queſtion 1 5 


Of ſolving PESTO Kc. 30 3 


| Queſtion 112. A Man playing at Hazard, or Dice, won the 
fl Throw juſt ſo much Money as he had m his Packet ; the ſecond 
Throw he won the ſquare Root of what he then had, and five 
 Ghillings more; the third Throw he won th Square of all he then 
bad; after which his whole Sum was 1121. 16 * 06 What 
Money had he when he began to ae e 


— | 1 | a = his firſt 3 | 
then | 2 | 2 a = his Sum after the firſt Throw. | 
and 3 |/ 24a: +5 = his N at the 1 
er 5 
2 ＋ 3424: 1 22 5 = - his Sum after as 
eie ſecond Throw. - „ 
480 25 24 71424 ＋ 10 24＋44 
„ 4 208 $$ = his Winnings at 
1 the third Thro Ww. 
47516 ee e i 
To E 86 Jo, = 2456 Shillings. 


| - Now to . theſe fard Quantities, 1 let us make a ſecond | 
Suppoſition ; than, wy : 


Let 1 2 a 4 2 1 ft "0D 


= ; Ge 
then 2 [ 4aa= his Sum after the firſt Th: 1 
and 3 24 5 his Winnings at the e 
„ | mee. „„ 
213444 ＋ 22 ＋ 5 his Sum after the | C 
CO =, ſecond Throw.  _ NED 
49 25 | 16 424 44 ＋ 16444 ＋ 40 aa WY 204 
VF his Winniogs at 
ER 3 we” | 
6+] 0} 169084 4 16444 4 484 +228 
4-4; += 


. But to . theſe nen Equations let us make 2 third up- 
15 poſition ; thus, ee; 


„ 


Let | I 1 peo his kl Sum. 
- then. 2 [a4 = his Sum after the firſt Tho, 
and 3 44 $== == his Winnings at the fecond 
217314444 yo "ar 5 his Tum after the ſecond | 
wy L Throw, as | 


But 


304 5 ALGEBRA. 


But as it was the Square of aa + a + 5 he won at * third 
Throw, to avoid the I rouble of ſquaring it, 
ſubſtitute 5 244 Sas TE 1 
then | 6 | e e = his Winnings at the third 
j | Throw, conſequently, . 
„ 140 7 eee 2 2256 Shillings _ 
55 [ere 9.25 2256.25 
9 


8 2 9 [e 0.5 = 47 . 
90.5 1047. Ber at the fifth hep «was; 
ee * als 5 
31% r s * 
11 — 512 T= 42 


120 1344 ＋4 83 = 42. 25 
13 2 14 5 3 
| Sp" Oy 15 5 | 
| whence | 17 — © 38 Sana. the Shiny be had 
1 Fo _ (when he firſt began to play. 


8 The 1 will 62050 obleive; that the third Solution is 
more neat and elegant than either of the other two; tho? I 
know of no general Rule that is given for the Choice of the 
Quantities to ſtate the Quettion, but it is left to the Judgment 
and Sagacity of the Reader, and as ſuch Methods mult be 
attended with particular Difficulties to a Learner, I have avoided | 
the perplexing him with them; but as he has now a general 
Method of ſolving Lqu— ation3, he may exerciſe his Judgment at 
bis own Diſcretion, in the Choice of different * to 
e the lame had e 


_ 5 th * 


— F ” 5 —R—— 


The 2 * of EX} 5 ng TY po ower 1 
any Quantity, . our a Figure 
over i. 


| 94-1 HERE i5 a more 3 Method « of expreſſing 
| the high Powers of any Quantity, than writing 
them at length, by placing a Figure over the Ry thus, 5 


= 3 T | 2 | 
a iS 4 4 4, and 4 is à à a, and a is a, and be 364117 


| that i is, the Fi ure chat ſtands over the Letter ſhows "Foy what 
0 OWer 


Of expreſſing the Power of any Quantity. 305 
"Iron that Letter, or Quantity, is involved, which Method of 
Notation is generally uſed when the Powers are high. The 
Figures placed over the Quantity are called Exponents. The Mind 
| — a little accuſtomed to this Method of Notation, will as 

_eaſ} 1 an Algebraic Proceſs, when the Powers are ex- 


: xponents, as if they were repeated at | 3 and for 
The 4 Eaſe of the Learner, in this Method of Notation, we 


will reſume the Solution of Queſtion go, expreſſing the Powers 5 


by Exponents, that the Learner may compare both the Op : 


— 
. 8 
N 1 « | 2 N 
144 43 Le 8 
3 — 214 n -M 
2 5 242 — 5 
4.56 [T- 2 22 — 
8 b+e 7 $-$1.4-00%-0% 5-apad 
— 8 * —- n e244 
1 2 + m gola+te= a +m 
g—a* | 10 | 24 TA | 
10 8 2111 Lene 
2. It. 1012 


Tant - 0-6 
. 55 13 + 3 — “ =24 7 
„ 12 in Numbers 13 1880 +8836=20i—1880* Ce +6. 

5 W 
13 contrated | 14 187a+8930—20—1880* L | 


13—a+*l 15 | —at=187a+8930— 243 —1884* 
15+203| + poten o— 188 a* iii 
16+ 188 AE 2 +188a* = 187a+ 8930 al 


FF — 187 a : N 243 FIG ICS — 8930 


th the ſame Moms the 1 may attempt the Solution of 0 


any of the other Queſtions, expreſſing the Powers by E 
One Thing is to be er obſerved, that the Exponent belon 
only to the Letter which ſtands under a 


y | 5 


| Unuty, or 1, it is never ſet down, like the Co-efficient -when BY 1 


M Unity — it is Randy: omitted in the Ts. 


. — * —— — — 
"= jc * 5 EEE 5 2 
* "x 2 2 * 1 > £ — -4 * 
r ITT — er—_— - 5 : a N a 


L 3% 1 


The Method of knowing if a Quin is 


limited, or admits but of one Anſauer; 5 
er if it is indetermingd, that , admits 


'F ſeveral Anſwers. 


75. HE Queſtion being ſtat ted, that is, all the . 


being expreſſed which are neceſſary for the Solution 


N of the Queſtion, then if there are more unknown Quantities 
than there are Equations, the Queſtion admits of a 7 ariety of: 


ane and is therefore n or ne, ex. gr. 


Suppoſe =} 
And +3 = Fo to find 2 5 | 


Hee e are thee unknown Quantities, and only two 


: Equations. 
Now e being i in both the given Equations, you may e it ” 


any Number under 20, the lealt of the two os. Numbers, . 
for Bann ſuppoſe 33 16. : 


Then the firſt Equation i is a + 1 $6. 
And the ſecond Equation i is 16 + y = 20. 


. wks it will be 3 to 8 and 55 but if + is ſup- 


| poſed any other Number under 20, then there will be found 
different Numbers for à and y, and the like of any other Que- 
ſtion, where the Number of unknown Quantities, ate more 

than the Equations which ariſe from the Queſtion. 


But when the Number of given Equations are juſt as many 


2 the unknown Quantities required to be found, then the Que- 
ſtion generally admits but of one Anſwer, for then each of the 


een fought hath generally but one * 9 thus as 
RL ys where we have ES | 8 | 


| + 4 ute 
a+ 3e — 25 =m=9 


1 
2 
3 e 


wren 5.6, andy = 7. 


To extract the Cube Root. 307 
But when the Number of given Equations exceeds the Ver 5 


of Nuantities ſought, they not only limit the Queſtion, but often 


render it impoſſible, as one of the Equations may ve . ; 
z with 3 z as for Example, 


[a+e=16 + | 
SI x1 42 48 85. —. 
5 S G—e=20 N 


8 Now here are hon Equations, and but two unknown Quan- : 
5 tities, and the firſt and ſecond Equations include a poſhble Cale, 
and it may be found what the Numbers are. 
= And if we take the ſecond and third Equations, they like- 
wile include a poſfible Caſe, for it may be determined what thoſe 
Numbers e- . 


But all three Equations 3 render the Caſe icpolible; 5 


the firſt Equation being incompatible with the third, as the sum 


| of two aac cannot be * than their 7 


_—_— N "ou 


= 2˙ raiſe 0 or invent a + Maled 70 erat the 


Cube Root. ? 


. 76. \HIS i is no more hs: the Method of — 


Series applied to the Solution of an Equation, one Side 


88 of which is the unknown * and is a Þ co Cube, vans ad 
. mii to the third Power only, « ex. +. | | 


5 e « 44 4 = ie where . is a Ds Muniber, now 5 
: to find what a, or the Number is that being cubed will Produce. 


. 9261, is to extract the Cube Root of 9261. 3 
By the common Method of — af how many 
Places the Root will conſiſt, by placing a Point over the , 


| Place of Units, and another over every third Figure, the Root 
will conſiſt of two Places, therefore * the Cube * 
5 2 % =” | 


— 755 — 
ag: 
Boon Which bing 1 leſs * 


| 9261 the given Number, the Cube None of 9261 mult be more 
n 20. 


VV 


Kc 


— — 1 — —— — — — ——— e — — 9 — 2 — A 


38 4 L EB R 4. 


Now put r = 20, and e for what 20 wants of the true Root, 


| then i is T＋ ena, or the Cube Root of 9261, and proceed as 


in n the — of Converging Series, Caſe t. CP "Ib. = 
= f 1 I= 
Raiſe this Equation to the third Power, becauſe it is ths ” 


- Cube Root, which is to be extracted. 


I & 3 2 sr 2-21. 
but 3 aaa 9261 by the Example, 
2.3 r Tire TT 9261 


put this 1 into Numbers, * reject all the Powers of - 


= m_ 76. as in the Method of Converging Series. e 


22 in Numbers I's] 8000 + 1200.4 — 9261 
Becauſe 8000 is lefs than . — 
| FE 7 - - . | | 
s 800 6 1200 ＋ 60 1261 55 e 
| Dividing by the Co- efficient of „%] 
660 720 221 3 8 
TRE | Dividing by 20 + e, that i is, bs hs Co. | 
| | efficientofe plus e, as in the nn 1 
of . Series. 3 + 
21.01 


2. 5 


| Operation i in Numbers, ” 


FEST 15; 


3 


20) 21.01 6 S ; 
W 

| Divifo 21 21 
TT Remainder ge. 
r= = = 
7 2 S211 = @, which 5 tried will bo nd to ke the 


| Cube Root of 9261. And by the ſame Method may the Cube _ 
5 Root of any other Number be extracted. 


But to fave the Trouble of repeating this Operation, SM 


any Cube Root is to be extracted, the above Procgſs may be 
made more general, by not turning the Equation at the fourth 
| Btep into Numbers, and putting any Letter for the you Num- 
den de Cube Root | is to be pxtracted, . 


| Suppoſe 5 


8 85 7 atrab the Cube Rove. >: 8 309 
| Suppoſe as before 49s = 9261, ke = abs. 
Then aa@= 5b, to find a, or to extract the Cube Root. 


Now make a Sup fition that 20 is the Root, which being | 
wil as before, it will be found too little. Then put 20 = , 


and becauſe 20 is too little, r in this Caſe is uſually called 4% 


than juſt ; and for what r wants of the true Root put 6, whence : 
"NEE: will be the true Root, or equal to 2. | 
_ Hence [Fe Q=e- 

_ | Raiſe this Fquatica to the third ſw 
VVT 5 
| 192 0 rev gryve+3ree . . : 

5 „ 1 a 
3 1 71 rrr+grre+ zreebece=b_ . 
1 rrr 1 than b, by finding the Cube of 20 5 
was leſs than the given Number, therefore —_— rn and 5 
del the Powers of e above 3 7 
| N * eee zesse „ 

4 Dividing by the Co-efficient . e. 
337 5 6 [repre A= © 0 
1 | 
55 As PORG will is a Diviſion before the Operation is 
| finiſhed, to keep the Fraction + as Os as wy" be, . 
- : 


Then] 7 1 1 5 a 
| Now dvidin by r +6 that i 4 the Co-eflicient of ? plu $i 


0 r + e IK jo 1 "5-7 THEOREM 3 


12 in Numbers, | 
= b 9261 


— . == oo00 © ES, 
82 2 — 1261 20 = = D. 2 
. r 
e ee 
=. 
— —äj—ʒ 


is e A 


10 ALGEBR 4. 


= 20) 21.01=D(1=e. 
| Phi 27 „„ TT: 


r=20 


$e= 2 


- r+ e.= 21 2 4, the Cube Root required As before. | 


| - Mans AY it was required to extract the Cube Root of _ 


| 132651, 


Here according to the Method of pointing, the Root will 


_ conſiſt of two Places, and to make a tolerable near Suppoſition 
at the firſt Trial, the firſt Period being 132, I conſider what 
_ whole Number cubed will be the neareft to 132, and I find it 
to be 5, then as the Root conſiſts of two Places, I fupply the nexx | 
Place with a Cypher, and ſuppoſe the Root to be 50, which 
I know is leſs than che true Root, as the Cube of 5 is leſs 2 
than 132. 


Hence, as before, we are to * what the Number i is, 


chat 50 wants of the true Root of 132651. 
That putting r = 50, and e what it wants of the true Root, ol 
and b= 132651, we have juſt the ſame ſubſtituted Letters as in 
the laſt Example; and if the Operation was repeated it will be 
exactly the ſame, it is therefore needleſs to repeat the Work, 
but * N the Equation, or Theorem to find e, which 50 


; and by Subſtitution v we have D = Fotos 4240 


rae” „ N 1 | . 


Now n = 132651 
; rr 125000 „„ 
* = 150) 7651 (81. 006 = - D. 
ES $6 

77 

150 - : 

1000 
„ 


0 — the Cubt "wy _Y 
” r= 50) ds (1 = n+ tlc 0 5 TY in 
+e=_l 

Diviſor 57 51 — | 


558 55 ee. 


Now: it was r= 50 
We have found e = 1 


res 51 the Cube Root of 132651, which | 


Z being tried wilt be found to be true. 


And in the ſame Manner, the Cube Root of any other New 

ber may be extracted, without repeating the Algebraic Work, 

when the Number aflumed for the Root is less than the true 
Root: But when the Number aſſumed for the Root is too much, 


or more than the true Roet, then we proceed as in the followi 


Example, in the ſame Manner as at the ſecond Cafe of Corvergin : 
Serves, Page 235. 


Required 5 extract the Cube Root of 24389, or aaa 8 


224389. 


y the uſual Method of pointing, the Root witt conſiſt of two 

HE Figs, the firſt Period of the given Number is 24, and the 

Cube of 3 being the neareſt of whole Numbers to 24, and ſup- 7 

/ plying the other Place of the Root with a Cypher, I ſuppoſe 30 

to be the Cube Root of 24389, but the Cube of 30 is 27000, _ 
which being more than the * N er, the Cube Root ä 


: not be ſo much as . 


e let 220 which is now too great o or more chan * e 
and what 30 is too much call e, then will T — e a, or 


the true Cube Root e and W the „ Number 85 


224389 =6, %% ne Cop 
we have „ 


| —-$.- 4. - as befare-- | 
1 24 2 5 + I0ee—ece=acs 
. But] 3 
| | given Number. 
2. 314 rrp—3rre+3ree—ere=b 


| Becauſe b is leſs than 7 r, tranſpoſe. b and * the + Powers | 


1 of . above ee. 


Side of the Equation ſubſtracted from 
the other dide — leave 050 or nothing. 


Then 


ont 22 Wen 1 


_ | Raiſe this Equation to the third Power 


a4a=24389=b „ 8s bis put for the 


—— 


— 


—— a ee; AI on ar —— — < __ 
— — — v 
FERN 
— 2 


„% —— —————_y_— 


—— 


— 5 8 
8 « > " — 
* N — K - 


— nn - ne. — 4 


— ho — — 


312 


| Equation. 5 


: 6—z3ree 


A 


5+3rreſ 6 
* 4 if 
| _ 


ALGEBRA. 
Then tranſpoſe all the Powers of c, to the other Side of the 


rr tne 
Tr emm—e IECLTTT hd EG 
the Co-efficient of 70. | 


3 


nmr [* 


. —.. 


57 2 


5 6 
minus e. 


5 | Operation, 
| 1 rr 


—b=— 


e 


"as to whe ace Dividew babies the Operation 851 ET 
finiſhed, to keep the — as cats may be, — | | 


Then | 9 . | 
| Now dividing by — & that is, by the Coefficient of * 


elles. 


27000 


24389 


1 r= = $0) 2611 (29.01 = 


» 


"a 
1 1 
= TR Fi 
--.- y00-- 

— _— 


. 


| Diviſor 29. 29 2». 


12 3% 


0 Remainder neglected, 


PE e 26.4 which being eabed mill fund th 


5 Cube Root of 24389. 


In 


To extra? the Cube Rive... . : 


In this Cafe, the Quotient Figure is ſubſtracted from the Di- 
| viſe as it is found, the Diviſor at the tenth Step being r — e, 
, whereas i in Theorem I, p. 309, it was at the eighth Step er e. 
Nov as the firſt ſuppoſed Root muſt be too great or too little, 
unleſs it happens to be taken exact at the firſt Time, therefore 
_ theſe two Theorems will extract the Cube Root of any Number, 
as in the following Example. 5 
Let it be required to — the Cube Root of 14526. 784 . 
From pointing the whole Numbers according to the uſual 
5 Method in common Arithmetic, the Root will conſiſt of two 
Places of Integers, the firſt Period of the given Number being 14, 


| the Cube of the whole Number which is neareſt to 14 is 23 _ 
and ſupplying the other Place of the Root with a Cypher, I fup- _ 


poſe the Root of the given Number to be 20, which is too little, 


or leſs than juſt, the Cube of 2 the firſt Figes: in the Root being 1 


we leſs than 14, the firſt Period in the given Number. 


Then putting 0 = 14526.784 r = 20, and e what 20 wants 


- of the true Root, we proceed as at Theorem 1, Page BS) — 1 
„ i 5 and e = RE. 


— 


Loo T9 8 * 


1 784 


ert = 8000. 


2 r= __ 2 754 lues 78 neareſt = =D. 


_ 
2. 
467 
420 5 
15 * | 
Bieter 24 24 . 
— 127 


: Diviſor 38-4 28. 4 1 oh 

i — 1425 
i Diviſor 38.84 2. 84 _ 1 3 
: 25. 


— 
9 


— 


— — 


Joey 
* 


— , 7—1¹ AI ans 1 
- — . 3 
3 : 


4 
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| and by Subſitwion G= = « 
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The Reader will obſerve that the 3 Fi re is added 
twice to the Diviſor to compleat it, in the ſame Manner as at 
the Method of N — * 2 733. 


Now > 
. . 444: | 
reg 24.44 and to try whether this is the true Root of 


; the given Number Cube it. 


24.44 
5 9770 
9 45 
9776 
1 
597.3130 
| 24.44 
223892544 
223892544 
23892544 
11% %%% | 
14505. 344354 which 1 arecter than the given Num- 
er, t che Root cannot be ſo much : as 24-44 


'To 3 ain nearer to the true Root, make a ſecond 


Operation, ſuppoſing the Number laft found, vz. 24.44 to be r, 
ada nd put e for what mat Number is too much, then r —e will 
be the true Root, and putting the given Number 14526. 784 


5 2 we proceed a as at t Theorem 2, Page 312, where e 2 


5 e 
17 1 — 


2 * 55 


rr 14598. 344384 
—=— — 14526. 784 95 5 
3 r= 73 32) 74. $0030 ( 976 = =. 
EY 65988 _ . 
"" 09923 --- 
51324 5 
43998 
4392 
IG 


5 cced as at Theorem 2, Page : 322. where 8 = — 


| Subltirtion 6 8 


8 To extract the Cube Root. K 
7 = 24-44) «9760 = @ (04 =6. OO 
r 
Diviſor 24-40 _9760_ ; 
OP” 


Nor, r= 24 44 by the firſt Operation. 

* — 2 24. 4 244 which ile cubed, will be 3 the't true * 
3 Root of 14526. . | 
Therefore by the ſecond Operation the true Root is found. 


For a further Variety, let it be again required to extr act he ” 
Cube Root of the ſame Number 14526.784 | 8 


But let us ſuppoſe the Cube Root to be 30, this Cube 11 


Which being 27000, the Root cannot be ſo much as 30, then 
putting r = 3o, we ſhall have r too great or more than juſt, 

and putting e what it is too much, then — e will be the true 

= Root, and calling the given Number 14526. 784 = = b, we you: | 


| r—e 85 | 
3 | 
= ror = = - 27000. 5 

— 58 — 14526. . „„ 
85 5 12473: 216 138. 591 = = 6. 


Ba 8 


% „ 
BE r= 30) 138.591=G (5.7 


bie 25 125 
2 1359. 
| Diviſor 19.3 1351 | 


"4 
nr - 30. 
— ——ĩ— 2 


— 2 24.3 to try whether this is ; the Cube Nest of | 
ew ects cube 24. 3 = 


243. 
5 
e 

. 
00 


599-49 


177147 1 1 
E 
118098 


2 


14348. 9 which being! les than the given Number 1 


145 26.784 the Cube . muſt be 
more than 85 3 


Now for a . b and let / r= - 24. 3 4 * 3 
wants of the true Root call e, then will r + e be the true Root, 
and ſtill calling the given Number 14526.784 = 6, we now | 


proceed as at Theorem 1, Page 309, where 2 ! and by 
Sabftuton D = £77, | 55 
37 


b= 


To extract the . 2 


0 5 = 14526.784 
—r rr ==— 14348.907 


37= 729) 177-877 72.44 = * 
= 
3207 
__2916 
2917 
— 


240 2:440 =D t=. 
CE el hs won . 
| Divifor 24-4 TTY 244 15 
N 


5 * 24.3 by the e feſt Operation 
"#8 Sl : N 

9 r+e Z244 *he t true + Rowe as . „ 1 
la the ſame Manner may the Cube Root of any other Ms Tl 


"ber be extracted, and tho' the true Root may not always be ex- 
actly had, yet by repeating the Operation you may approach to it, 


- within any aihgnable Degree of Exactneſs, and if a ſmall Miſtake 
: IO" in the firſt it wil de See at the ſecond N 5 


66 — r n 


23 3 che e or - furth Rest. 


\HIS Operation proceeds in the ſame Manner as in 1 8 
Cube Root, only ming the r * e or r—e to the 
Sth Power, thus: | Das 
Required the Piquadrate « or fourth Root of 194481, or of a 

24 = 194481. „„ 
3 p! lacing a Point over the Place of Units, aid another over 
_ every fourth Figure, we ſhall find the Root will conſiſt of two 
Figures: Ard the firſt Period of the given Number being 19, 
now the Biquadrate or fourth Power of 2 being 16, which 


being the neareſt in Integers, and ſupplying the other Place „ 
the Root with a Cypher, ſuppoſe 20 to be the Biquadrate 


Root of 194481 ; but the Biquadrate of 20 being only 16c0:0, 


. the Root muſt be more than 20. Now let r = 20, and putting 


e for what 20 wants of the true Root, then will r + e=a 
be the true Root required; and * che Been Number 
| 194481 = b, then 4444 b. 5 
5 I 


4 

3 
= 
f 
p - * 
"4 JT» 
CE] . 
\ 
1 
j 
ti 
| \ 


1 
1 
TE 
| 


— . — 
0 * 


Fla, 8 
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es Now | 1 lr 


Raiſe this Equation to the fourth 8 deen it is we : 


| . Root that is * be extracted. 


1 104 ; 2 I ris 4LrrreS brree=aaan, 
Hh all the Powers of e above ee os I 
WR 


"wal 1 2 þ being put equal to the = 
Po. | : given Number. ; | 
 D+ $3 4 ee 


ir SS 8 
r Arrre Gre 1 rrrr 
FW Co- efficient of ee. 

56x 2 eee 
2 fo BE > e | en NS 


op a be another Diviſion before the Operation is 


ͤw•ͤ—»—m 


MEE 


| finiſhed, therefore as in the Cube N per D =" — 7 


Then | 7 =D. 


Now dividing by =. + oy | that is, the Coueficien of o - 


13 . 


i 27 THEOREM i. 


- Ojarinion, b 3 
e 100000 3 
624000 34481 4 367 =D. 
„N 
5 55 tk 
G :, ".— y600 
„„ 8810 
| 7200 


16100 . | 
14400 


1 Becauſe 7777 is leſs than b, tranſpoſe | 85 


4 extra Fre Biquadrate 1 Ree. 1 


EY 13-33) 14-367 =D (ESE "= 
+ 
- 14 33 1433 
37 Remainder neglected. 
1 = 
+e= 


r +e=21=a, which being coiled to the fourth Power, 


NY will be found to be the Biquadrate Root of the 925 Number. 


| And if we here take the firſt Root. too great, or more than 
| the Truth, the Operation is the . as n the ſecond e 


| - for the Cube Root. 


Suppoſe a4 4a 456076, to find the Piguadrate Root. 
The Root being found to conſiſt of two Figures as ay : 
and the firſt Period in the given Number being 45, and the 


Biguadrate of 3 being 81, "ſupplying the other Place of the 


Root with a Cypher, let us ſuppoſe 30 to be the Root, but the 
_ Biquadrate of 30 is $10000, which being more than 456976, | 
"the; Root cannot be ſo much as 30. 

Then pucting 7 = 30, and e what 30 is too > much, we have 
re Sa the Root . and putting b= = 456976, we Z 


PE then have aaaa= b. 


Now Ev 1 1 


172 this 3 to the wack 5 


Power as before, and neglecting the ” 


Powers of e above ee. 


412 rare fee. 
„ Dat 3 „„ =+: . | 
2 3 4 err r ref Se N 


| Becauſe b i is leſs than rrrr therefore tranſpoſe b. 


gb | 5 | e — o, 


% DS 2: Bowes of e- 
 g$+4rrre[6}] artet ere NY „ 


one Side of the Equation being ſub- : 5 
ſtracted from the other, muſt leave _ | 
nothing, now tranſpoſe the ſeveral | | 


e Io le = 


320 n AL GE BRA. 


6—brree| 7 ND eg 
Divide * the Co- efficient of ce. 


2 7 22 


E 1 


For the fe Reaſon as in the laſt Operation, ſubſtitute - 


* | rer —_d. 


* : 
Fare 


- Then [os] — 3 


5 Now divide by 2 7 — . that; is, * the = 
| | 10 elkcient of e e leſs * : 
ff - THEOREM 2 5 


rr 81000 


2485928 


ber r= 5400) 357024 (G5 374 = 6. 
— 
290 
| 27000 
— 
10% %/¶ßſꝗ§ 
400 
5 5 37800 
r 
11600 


— 


5 To: 65.74 =6 (4.08 2 „ 
n | 
| Diviſor 16. | I6, 8 . 
— 08 13740 
| Diviſor 15.92 15-92 12736 
16, 


7 extract the Biguadrate Root. 321 


— * . 1 
. ry | j 


. 25. 922 0 _ to try if this is ; the true Root 
| 1 5 arcane 


23.92 
„ 
„ 
23328 

fo 

| un 


651. 8 
8 I. 8404 
26874856 
40310784 | 
26873856 
1 
6718464 
47029248 | 
8388 „%% Rog VV 
40310784 | = | | 8 5 5 . | | = b 


451377: erh which below leſs than the given habe * 
4656976, the true Root muſt be more | 
than 8 8 mw 


Then for a ae! POR EY his 7 r = 25.92 and far what * 
wants of the true Root put e, that now 7 + #e = 4, and fill 
calling the given Number 456976 = 5, this is exactly the ſame 
Caſe as when we raiſed the firſt Theorem, Page 318, for the 

Biguadrate Root, whence we have no Occaſion to repeat 

| the Algebraic Work, but to uſe that 7. heorem, woes... = 


= — > and by Subſtitution D = = * — „55 


N Bene 


6567 4031. 0584) 5598.4148 (1.3888 = D, 


| 
4 
1 
Z 
1 
' 


Power, will be found t 
The Reader will eaſily obſerve that theſe two Theorems will 
extract the Biguadrate Root of any given Number, in the ſame 
M. anner as the two Theorems did for the Cube Root. 
In the ſame Method may Theorems be raiſed to extract an 
Root, it being no more than to ſuppoſe a Number to be the re- 
| Quired Root, and try whether it is too great or too little; then 
| calling it +e, or r—e = a, or the true Root, as the Occaſion 
requires, and raiſe this Equation as high as the Root is to be 
extracted, after which the Operation is the ſame as before. 


Os 
7 =— 45137-5852 | 


VF 


156733640 
120932352 


358012880 
. 322486272 


— 


5 355266080 . 
322486272 


77950 3 5 
1 3 5 


8 Diviſor 1736 13888 


„ 


e = 25.92 by the firſt Opern, 
f TE 


r +e= 26. = a, which being involved to the fourth 
he true Biguadrate Root of 456976. _ 


— — 
——ññ—!P⅛“dòüaw — — — 
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25 turn E quations into Auolgiu. 


5 77. „ Sekresz, rm was given this De a:b::ctd; 
5 then multiplying Extreams and Means we have this : 
F Equation ad = bc, now as we get an Equation from Quantities 


in continual Proportion, by multiplying the Extreams and 


| Means, and making one Product equal to the other. Hence to 


turn any Equation into an Analogy, is only the reverſe, by 
taking the Quantities that compoſe either Side of the Equation, 


and making them the two Extreams, and the Quantities that 


| compoſe the other Side of the a N and making t them the | 
1 * Means in the Proportion. 5 =, 


To turn the Equation md = = 24 into an Analogy. 
and d. 


tities 2 and 4. 


Hence placing theſe Gzantices according t to the Diredtion, _ 


we have . I 2 $- 4 


55 Far W the Ya eams "nd Means of either of EY 
| Proportions, we ſhall ſtill have the given Equation d m = 2 4. 


Again, ſuppoſe the Equation an = - bd as: and | it is required to 5 


ind the Proportion of à to 6, 


Noa one Side of che Equation | is compoſe of the Quantities PP 
[0 and 8. 


And the other Side of the Equation is compoſed of the Quan- | 


- band dx. 


But in ranging theſe Quantities, make the 8 a and 


1 Proportion is required, the firſt and ſecond Terms in 


the Proportion, and place the other two Quantities ſo, that if 
the Extreains and Means were to be multiplied, they would pro- 


1 duce the given Equation, and then we ſhall find a:b::d4x: n. 


By the Directions we ban find 4: 4 ; * 1 


One Side of the Equation is * of the , m 2 | 
And the other Side of the Equation. is compoſed of the Quan 3 


„ the Equation dny= > b xz, to find the aces . 
4 to b. . 


wow Goes — — - 


| 
1. 
| } 
| 
IF 
| 
i 
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From = = p d, to find the Proportion of a to 4 which 


4 


is 4: 4 5 * for multiplying Extreams and Means = 5 
aD | = on 
2 find the Proportion of a to 2 from. on __ = = here 

C PIT E 2. is „ 


Mi 
"mh fnd the Proportion it a b 1 to 4, from ab or 1 1 an . 
Here 4b: d:: 25: I, for W n. os Means | 


; we have a b = = 4 


5 8 I ſhall now ſhow the Learner, the Certainty of the 
1 7 Rules on which this Science is founded; this IJ have purpoſely = 
omitted in the Beginning of the Work, imagining it unrea- 
ſonable to expect a Learner to ſee the Force of a Demonſtra- 
ET Algebra, before he | is e with 3 its s Characters and = 
= N 5 e N 


| | The Puundation s vrarſpofng Nen. . 


H IS is Sede on + the obvious 3 that every Thing : : 


5 is equal to itſelf; that i is, n = mM, and — = — y; whence _ 
to tranſpole | any Quantity, is only to make that Quantity equal 
to itſelf, prefixing to it the contrary Sign, and my it to __. _— 

given Equation. | Suppoſe there is Ben | 


1 [0b +4—m=z, to tranſpoſe 4, 4, 2, 


Now | 2 | od 
1 + 2 [3 f bd —m=n+b 
And] 4 -A - _ 
2+ 41.5 a—m=z+b—d 
Taſty] 6 [m=m Rs 
5 ＋ 7 eee 


SUBSTRACTION. 
4 fay to ſubtract a negative Quantity from a Ee 8 only. 


to change the dign of the negative Quantity, a: d add it to the 


le 


„ — ù— — : 
5 — — — 2 : 
7 — — — > 


. 


The Rules b 32 5 


def. Quantity, and this Sum will be the Remainder required. 
That is | : 
3 y is dapkragel from x + », I ay the Remainder is 


| 25 f for 


ap =b 
E= 


en I 
And 2 


Now if it can be proved that 2 5 is equal to the Dillerencs : 
between m and x, it follows that to ſubſtract a * * 
5 5 to | change its Sign * add Os 


2+, |31-= * 


: Now in the firſt Equation for * write n * » for that ; is 
7 equal t wx 


Then 


4—n toute 


2y=m—n. QE. D. 


. fay fda that to ſubſtract a een hes B's 2 1 


. negative Quantity, is done by changing the Sign of the Quantity | : 


to be ſubſtracted, and then adding them by the Rules i in Addi 
> You, and the Sum will be the e R N 


252 
d 


Sepres 
| 2 


"Now the- rom 3 being ſubfiraQed FER PEE PR . 


i according to the Rule, leaves —y = m — n; and if it can be 


proved that —y = m—2n, then to ſubſtract a negative Quantity a 
55 from a negative * is 28 to change its Sign and _ it. 


4 „ 
„2 = „ 
— is} © 12 n. bans D. 


L 1 that m—n is a negative Dues is En IR "he 

2 cannot be ſo great as x — y, they being ſuppoſed wee 

i * and chereiore m Cannot be ſo A as 1; con- 
— 


— IE Ae — — —— — 0 
— = — - 
4 a —— 
: a PAR. - . l 0 * — 


; Samy m—nisa negative „Gr. ain thinks may be 


—— to 9 And i in 


MULTIPLICATION, 
1 fay unlike Signs being multiplied give - — in the Produdt z 


that ! is, — a Xx 4 = — 24 


; "BG youve. which, I take for granted the abe 


„ = E M M A. „„ 
That 1 no e connected by the e Sign + only, or by : 


| the Sign — only, can be equal to nothing. That is, it cannot 
be — 4 — 5 2 , 8 = 'G though {0 be a—b=0, Y 
or bd—e=0. 5 


Now if poſſible, let —a Xa produce « aa where the * of 15 


the Product | is 1 


Let | 5 1 m—a= VVV „ 
1 4 a, that i is every v Quantity is equal 5 
to itſelf. . 


"RS = ST 04, by the Suppoſitzor 


| that is, ma ＋ 4 4 is equal to nothing, which is againſt > | 


Lemma, therefore — a x a cannot produce a a, 
. 1 lay — 4 X 4 — 44. | 


8 m—a=0 h 
42” He ae = * for any Quan, is equal - 
)J) 5 
1 * 2 3 ma—aa= 0a, that i is, ma 4 is 


"equal to nothing, whence ma=aa. Now that ma=aa is 
evident, for m — 4 = o, therefore 2 and mukipying by ; | 
IO a we have 1a=aa, conſequently — 4 x @&=—aa. 


I fay further, that like Signs tho” — being multiplied, pro- 


duce I in the Product. That i is, 1 x - — - produces 44; and 
| not — for 0 | 


|— a = — 5 every negative Quantity LT 
ein ow to niet. : : 


Now, if bombe, et —4 * — 4 produce - — 4 4. Then 


/ rx2] 3 33 3 by the Suppo= 
ſition, that i is, — 14— 44 is equal 0 — which i is againſt 
| | the 


1 327 
the Lemma, therefore — 4 x — @ cannot produce —aa, but 


the Sign muſt be FI or — ; which ww be further : 
* * | 15 


m—a=0 

FEI En». | PL 
5 1x2| 3 —na+0a=04, thatis,—ma Las 
bene e from whence ma =aa. And thatma=aa 
is evident, form—@ = ©, therefore m = @, and multipl ing by | 
4, we have ma=aa. — OS QE.D. : 


Let EY 


DIVISION. 


= unlike Signs i in : Multiplication produce — — in the Product, 0 
1 ſay that, ” 
In Diviſion, unlike Signs being divided, give = — in the Gow 
| tient, that is, if ab— bb Zo, and both Sides of the Een 
be divided by 5, I ſay the Quotient will be a— 6, and — 
N N unlike e to give 85 in the 7 1 5 


1 —2 Il 3 | © a * 2 = 57 * the Suppoſton that is. = 


9255 . T is aut to nothing, which is * the L, e f 
fore an Abſurdity follows the Suppo 

give + in the As but I lay unlike _ give — is the 8 
N : 


IS 1 | ab—bb=o , 
5 2 83 BE = | 
ee 3 4 — b= =77 that i is, a—bi is equal tc 2s. -- - 
55 elne, whence a= , and chat a=b1 is thus proved. | 
2444] 5 lokebs.. 
| Ee | 5 1 a = #. QE D. 


1 oy further, that like Sema being divided, though they are 
| negative, give + in the Quotient, that is, 46 — bb divided by 5 
* 19 ou * and not — 4 —b. 


4 5 


ton, that unlike Signs = 


| 
1 
5 0 ; 
—_—_ 
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If like Signs — give — in * * wen 


Let 1 ab—bb = =0 


1=2| 3 |—a—4= 2, by he Suppoltion, tha 


5, —a—b is equal to meking, 4 is againſt the Lemma, 
therefore an Abſurdity follows the * that like * 
: though — give — in the Quotient, - 


But, I 7 ab — +6 divided by — 4 the Quotient is 


—a—+b, that is, like * though — ** * in the 0” 
tient. For, 1 ; 


Let | 1 ab—bb=0 


12] 3|—a+5=2, b, —« a+5 i 


85 f | ao to nithing, whence b= = , and tha 3 = 4 is evident 


10510 142 ab =bb 3 
4 — 6 b "QED. 


" this the Tones will ſee that like signs though — = - 
Eh in Multiplication and Diviſion, muſt give $1 in the Product and 
Quotient, for an Abſurdity follows the contrary Hypotheſis, or 
Suppoſition, of their Producing — in either the Product or 
Quotient. - 
The other Principles of this Science are very y obvious, king 
the plain Conſequences of the Arioms mentioned in the Be- 8 
- gianing * the . 5 ; 


i * 4 n F1 2 * o * . N 1 1 * 
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